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NEW WAYS 10 DRY CXYIYION AND MEAJRE MOISTURE 
By S.E. Hughs, Agricultural Engineer, USDA-ARS 
Southwestern Cotton Ginning Research Laboratory 

Stanley Anthony, Agricultural Engineer, USDA-ARS 
Stoneville, MS, Cotton Ginning Research laboratory 

Weldon Laird, Agricultural Engineer, USDA-ARS 
South Plains Cotton Ginning Research Laboratory 
Bob Curley, Agricultural Engineer, UofC, Davis 
tn Osias, Engineer, Applied Instrumentation 

INTRODUCTION 
Cotton moisture content from harvest through ginning 

has a great effect on cotton lint quality in the bale. 
Storing seed cotton at too high a moisture content can 
lower grade, spinning qualities and seed viability (1). 
However, seed cotton that is below 12-percent moisture 
content can be stored indefinitely without any quality 
degradation. 
Seed cotton whose lint moisture is above 8 percent must 

be dried for efficient gin processing. However, drying 
with excessively high temperatures is suspected of caus-
ing fiber to become brittle and may even cause irreversi-
ble chemical changes to the fiber (2). It is desirable 
that drying air temperatures be between 160 and 225 
degrees F. However, many ginners feel that for seed 
cotton that exceeds 12-percent moisture content, a tower 
dryer has too short an exposure time at these tempera-
tures for adequate drying. As a result, multiple tower 
dryers have come into common use with mixpoint tempera-
tures that sometimes reach 350 degrees F or higher. 
The recommended fiber moisture content for ginning with 

minimum fiber damage is between 6.5 and 8 percent. Gin-
ning below 5-percent moisture content weakens fiber cau-
sing reduced staple length, increased short fiber content 
below one-half inch, decreasedyarn strength, and de-
creased appearance index (1). Also, low moisture cotton 
may cause processing problems such as static buildup 
which causes chokeups in the ginning equipment. 
One problem facing cotton producers and ginners is 

having the means to adequately monitor and efficiently 
control cotton moisture content. Much is known about the 
effects of moisture on cotton quality, but existing means 
of field and gin monitoring are either too slow, highly 
subject to operator error, or have other problems. Anot-
her problem involves the high energy requirements of 
present conditioning and transport systems. 
Research is going on across the cotton belt on less 

expensive, more energy efficient methods to condition 
cotton and on faster, more reliable methods to monitor 
Cotton moisture content both in the field and in the gin. 
This paper is a summary report on the status and results 
of that work. 

SEED COTTON CONDITIONING  
Crossflow and Counterf low Drying Background 

A modified crossflow process was the first drying sys-
tem developed, patented, and used to artificially dry a 
bale of machine-picked cotton (3). This occurred in 1926 
and was the first research accomplishment after the fede-
ral government established an engineering research prog-
ram to develop practical artificial drying methods for 
seed cotton. Crossflow and counterf low drying never 
caught on in the cotton ginning industry because very 
early in the development of gin systems pneumatic con-
veying became the predominant method of cotton transport. 
Pneumatic transport is a very simple system and was 
adopted in dryers to produce concurrent flow (tower) or 
modified concurrent flow (big reel, jeubo, thermo, 
trough) drying systems. 

There are inherent advantages to crossflow or counter-
flow drying methods which include increased drying on 
very wet cotton and decreased energy requirements for 
pumping the air. Present drying methods are inadequate 
for drying cotton when moisture content exceeds about 12 
percent or wet seeds or trash are present. Additional 
exposure time seems to be the best solution to this 
problem. Providing additional exposure time is difficult 
to accomplish with pneumatic transport because the travel 
speed is so great. Residence time in the dryer can be 
increased and the power re9uired to pump the air can be 
greatly reduced if pneumatic transport is not used. Mec-
hanical conveying methods allow slower transport and 
increased contact time between the cotton and drying air. 

Prying function. Some ginners have converted the unload-
ing system into a drying system by dropping the cotton 
from the module disperser into a hot air line. This push 
system still has a high power requirement because it used 
air to transport the cotton. However, it saves some 
energy because it eliminates one pneumatic circuit from 
the total system. A crossflow drying system using hot air 
on an inclined wire belt can replace two circuits -- the 
suction unloading and first drying systems. This replaces 
two high pressure, high power requirement pneumatic cir-
cuits with a low power requirement belt transport def ice 
incorporating a low pressure, long exposure time drying 
function. 

A crossflow dryer-belt transQortsystem can provide a 
considerably longer exposure time and can be instantly 
stopped with a heavy cotton load with no worry about 
choking or restart. A belt system could be equipped with 
variable feed rate and speed drive controls which provide 
a much broader range of adjustment of the drying process 
than that which can be done with temperature controls on 
conventional gin dryers. This type of dryer can be tied 
into a gin system, along with a second stage of counter-
flow drying, with all of the drying controlled by a 
microprocessor. This would lend itself to an automated 
sensing and control system capable of handling cotton at 
moisture contents up to 20-percent with high energy uti-
lization efficiency. 

Preliminary Results and Discussion 
Conveying: Tests have shown that the belt conveyor has 

the potential of handling any capacity that a gin might 
require, can elevate cotton as high as needed, and will 
fit within the space typically found in module feeder and 
gin plant installations. 

Drying: The conveying belt runs through an enclosure 
where heated air can be forced either upward or downward 
through the seed cotton on the belt. Tests consisted of a 
60-second drying time on machine-stripped seed cotton 
whose initial moisture content was 10.5%. Drying tempera-
tures of 100, 170, and 240 degrees F. were used with both 
upward and downward air flow through the seed cotton. A 
push-pull system was used to control air pressure to 
provide a zero pressure point within the cotton on the 
belt. This provided accurate control of air temperature 
and prevented gaining or losing air thorugh the cotton 
inlet or outlet. Airflow rate was 18.5 c.f.irv'lb seed 
cotton. 
Table 1 gives the results of the drying tests: 

Table 1. - Moisture content reduction of machine-
stripped cotton on a belt conveyor-dryer, % 

Air Direction and Temperature 

Cotton component 100 	170 	240 	100 	170 	240 

Seed Cotton 	1.1 	2.3 	3.2 	0.7 	1.4 1.9 
Seeds 	 0.2 1.1 1.7 0.1 0.4 0.6 
Trash 	 0.8 3.2 4.1 1.1 1.6 2.1 
Lint 	 3.8 4.2 5.4 1.4 3.5 4.5 

Air forced downward through the seed cotton gave better 
drying results than air forced upward. Channels tended to 
form in the seed cotton with upward aeration so that all 
cotton was not evenly exposed to the drying air. 

Considering that the initial moisture content of each 
seed-cotton component was around 10.5 percent, all down-
ward aeration temperature treatments dried the lint to 
within or below the recommended USDA moisture range for 
ginning 

Table 2. - Drying front progression* 

Drying 	 Sampling depth, in. 
time, sec. 	0 	6 	12 	18 

16 	1.3 	0.5 	0.4 	0.2 
32 	2.0 	- 	- 	- 
48 	2.4 	2.1 	2.0 	1.4 
64 	2.4 	2.4 	2.5 	2.2 * Numbers are percentage points reduction in moisture 

content. 

Table 2 shows the progress of the drying front through 
an 18-inch thick bed of seed cotton. After 64 seconds, 
the entire depth of seed cotton has been dried to appro-
ximately the same moisture content. Initial air tempera-
ture was 240 degrees and air-to-cotton ratio was 18 cubic 
feet per minute per pound of cotton. Aeration was down-
ward, and the initial moisture content of the machine- - 

Crossflow System Development 
The module system has made available the opportunity 

for the South Plains Cotton Ginning Research Laboratory 

u 	
to develop a crossflow drying system in conjunction with 

-' 	belt conveyors for moving cotton from the module into a 
gin. A suction unloading system does not normally have a 



stripped cotton was 10.5 percent. 
Possible Advantages to the Industry: 

1. The 25-hp belt conveying portion of the system re-
places a 200-hp suction system. 
2 • The drying portion of the system equivalent to a tower 
dryer system can beprovided on a belt at much lower air 
pressure, replacing 120-hp fan system with 60 hp and the 
same Btu burner. 
3. New drying processes, such as using preheat, may 
evolve to give better energy utilization efficiency. 
4. A more flexible control of the drying process is 
possible, because cotton flow rate and drying air flow 
rate are independent. 
5. A longer drying time is possible without sacrificing 
throughput rate. 
6. Conveying cotton in a stationary condition on the belt 
may help reduce nepping and static electricity problems. 

Counterf low System Development 
Figure 1 shows a schematic of the experimental counter-

flow dryer model that was built at the Southwestern 
Cotton Ginning Research Laboratory. The dryer consists of 
14 spiked cylinders, each approximately 16 inches in 
overall diameter and 50-inches long. These cylinders are 
similar in design to cylinders used in commercial 6-
cylinder seed-cotton cleaners. The spiked cylinders are 
mounted horizontally in an enclosed chamber, and, in 
relation to Figure 1, rotated counter-clockwise at 500 
r.p.m. 
Seed cotton is fed into the dryer through a vacuum-

dropper at the right end of the experimental dryer. The 
rotating cylinders move the seed cotton through the dryer 
and into a collection box. Heated air enters the dryer on 
the left and moves through the dryer against the seed-
cotton flow and exits out the right. Flow retarding 
plates are mounted above the cylinders from the roof of 
the dryer. These plates are used to retard the flow of 
seed cotton through the dryer which increases the seed-
cotton's exposure time to drying air. 

Several preliminary trials were made to determine what 
range of air flow rates and temperatures to use. An 
average air flow rate of 4400 c.f.m. was selected with 
air temperatures of 150 and 200 degrees F. 

Experimental Dryer Performance 
A total of 16 random test runs were made using seed 

cotton whose moisture content varied between 13.0- and 
17.5 percent dry base. Eight runs were at an air inlet 
temperature of 150 degrees F. and eight at 200 degrees F. 
The cotton was fed into the experimental dryer at 2 
pounds per second for approximately 30 seconds. Initial 
and final cotton fiber moistures were determined. 
In all 16 tests, the seed cotton was in the dryer 

aproximate1y 14 seconds and traveled 20 feet against an 
airstream moving in the opposite direction at a speed 
between 1100 and 1200 feet per minute. The 150 degree F. 
tests dried lint from an average moisture content of 
14.35 to 8.14 percent, the final moisture content ranging 
between 8.98 and 7.68 percent. Similarly, the 200 degree 
F tests dried lint from an average moisture content of 
14.25 to 7.43 percent, the final moisture content ranging 
between 9.15 and 6.4 percent. In the 200 degree F tests, 
however, the final lint moisture was below 8 percent in 
seven of the eight tests. 

Conclusions 
An experimental counterf low dryer was built and tests 

of this unit show that a 200 degree F. air stream will 
dry the lint fraction of 13- to 17.5-percent seed cotton 
down to an average 7.43-percent moisture content in 14 
seconds, which approaches the 7.25-percent mean of the 
recommended ginning range for cotton lint. 

Possible Advantages to the Industry 
1. The counterf low system as shown in Figure 2 has the 
potential of conveying, drying, and cleaning in one com-
pact operation. 
2. A possible cut in the total horseower requirements of 
resent seed-cotton cleaning and drying systems by 1/3 to 

3'. An experimental system can be built out of machinery 
components that are presently being utilized so that 
manufacture, general adjustments, and maintenance re-
quirements would not be greatly changed. 

MOISTURE SENSING TECHNOLOGY 

Field Sensing Technology 
Objectives and Procedures 

A field research project on moisture sensing began in 

1983 by the California Cooperative Extension Services and 
has continued for three harvest seasons. The project was 
prompted by grower concern over reductions in lint 
grades and seed quality that have occurred in moduled 
cotton, particularly during late, wet harvest seasons. 
The objectives were: 1) to learn more about the effect of 
seed-cotton moisture, temperatures in the modules, and 
storage time on lint and seed quality, and 2) to evaluate 
the accuracy of meters which are used to determine the 
moisture content of seed cotton. 

Several techniques for monitoring cotton moisture con-
tent have been evaluated. These include: 1) a hand-held 
seed-cotton meter which utilizes a small cup for the 
sample and is commonly used by growers in the field, 2) a 
hand-held meter design for forage which utilizes a 6-
inch-diameter by 8-inch-high cylinder for the sample and 
doesn't have a manufacturer's calibration for cotton, 3) 
experimental and prototype versions of an automated unit 
mounted on the tramper foot of the module builder, and 4) 
module probes for the hand-held meter referred to in (1) 
above. 
Results 

Hand-held meters - Test results for 1983 adn 1984 have 
shown the forage meter to be more accurate than the hand-
held seed-cotton meter for determining seed-cotton mois-
ture. These data have been used to develop preliminary 
calibration charts for the forage meter for both hand-
harvested and spindle-picked seed cotton. Calibration 
charts will also be developed from lint and seed-cotton 
samples that have been dried in the gin. 

It should be emphasized that electrical measurements, 
unlike oven measurements, depend on the condition of the 
material being measured and to some extent on the history 
of the sample. For this reason, a calibration for spin-
dle-picked seed cotton with moisture recently added by 
the picker (where the lint is likely to be much wetter 
than the seed) will not be the same as for seed cotton 
eaving the dryer in the gin (where the lint is likely to 
be much drier than the seed). 

Because of the normal variability that exists in the 
moisture content of seed cotton, it is imperative that 
the sampling technique and the number of samples provide 
a representative average. For example, a single handful 
of cotton cannot be expected to provide a representative 
sample of the contents of a module, regardless of the 
moisture sensing method used. 
Field tests were conducted by Salyer American during 

the 1985 season to compare the moisture readings on 
several modules by: 1) taking six samples by digging 12 
to 18 inches into the module at the shoulder (at several 
locations around the module) and reading them in the 
forage meter, 2) probing the module from the side in six 
locations using a proble designed for the seed-cotton 
meter, and 3) taking six to eight oven moisture samples 
from various locations in the module during the building 
process. Data show that the forage meter results provided 
much closer agreement with oven moisture results than the 
cotton meter with a probe. 
Automated meter - Information was collected during the 

1983 season to determine the feasibility of mounting an 
automated moisture meter on a module builder. This resul-
ted in a hand-wired prototype which was developed by 
Applied Instrumentation and operated on a module builder 
during the 1984 harvest season with excellent results. 
The first commercial prototype was subsequently built and 
operated during the 1985 harvest season. This automated 
meter has a moisture sensor mounted on the underside of 
the tramper foot on the module builder. An electronics 
package mounted on the top side of the tramper takes a 
moisture reading each time the tramper is forced down 
into the cotton. A pressure sensor measures the force 
applied to the cotton and triggers moisture readings at a 
constant cotton density. Each reading is sent to a micro-
processor. The microprocessor converts the raw data, 
averages the several hundred measurements made in each 
module, determines the maximum moisture content, keeps 
track of several day's worth of modules, and can do a 
variety of other tasks such as ring alarms if the mois-
ture content exceeds a predetermined upper limit. 

Data collected during the 1984 harvest season showed 
that the average moisture content determined by the mo-
dule mounted instrument agreed with the oven moisture 
measurements within plus-minus 0.3 percent and that the 
data collected by the instrument readily showed differen-
ces between one dump and the next. 

Data collected during the 1985 harvest season reinfor-
ces last year' conclusions, and more sophisticated sof-
tware has verified that it is possible to determine 
average moisture contents as well as meaningful maximums. 
Much of the 1985 season has, however, been spent on 
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packaging and mechanical mounting difficulties. Excellent 
results were obtained in 1985 with the electronics as 
well as the pressure measurements. The pressure measure-
ments were made directly on the cotton rather than by 
measuring oil pressure in the hydraulic line as in 1984. 
The original packaging proved to be too light and too 
difficult to mount on the module builder. A new mounting 
arrangement should solve the problem. Because of the time 
spent debugging the new version of the instrument, less 
data have been collected this year than had been expec- 

There are some limitations with the experimental, auto-
mated unit that hope to be overcome: 
1) Moisture readings aren't taken on the first 2 or 3 
feet of cotton in the module because the ran is too short 
to compact the initial lay or cotton. This could be 
overcome by extending the stroke of the ran. 
2) Life of the sensor plate that contacts the cotton has 
been shorter than expected due to abrasive wear which is 
probably caused by use of the tramper to move cotton in 
the module. The plates are inexensive and easy to chan-
ge; however, a new design is being developed that will 
last at least a full season. 
3) The automated sensor, as currently configured, reads 
moistures up to the 12-percent range but does not read 
above 14 percent. Provision was made in the original 
design for a high and low moisture range. The high range 
is now being implemented and tested. The software within 
the unit will automatically switch from the more accurate 
low range to the high range when the moisture exceeds 14 
percent. 

Conclusions 
It is our belief that fast, accurate measurement of 

seed-cotton moisture is an important part of any effort 
to control the effect of seed-cotton moisture on lint and 
seed quality. Cotton stored in modules is very suscepti-
ble to quality degradation if the moisture level is 
excessive. 

The hand-held forage meter (when properly calibrated) 
and the automated meter for the module builder have the 
potential for improving the moisture measurement process 
for growers and ginners. Future work will be directed 
toward in-line meters for the gins and research on remote 
meters for bales or modules. 
The field work reported here has been conducted in 

cooperation with Salyer American, Corcoran, California, 
Ranchers Cotton Oil Comany, Cotton Incorporated, and 
California Cotton Planting Seed Distributors. 

INFRARED SENSORS FOR MEASUREMENT OF (DTION MOISTURE 
Methodology 

A non-contact, infrared-type of moisture meter manufac-
tured as a Model MM4 Infragauge by Infrared Engineering 
of Waltham, Mass, was evaluated for use in a cotton gin 
by the U.S. Cotton Ginning Research Laboratory (Anthony, 
1985). The instrument has a "gated" capability, which 
means that it will not accept input from the sensor when 
major changes occur such as when no cotton is being 
viewed. 

Calibration for Lint Moisture 
The instrument was initially calibrated statically with 

seed cotton that had been conditioned over saturated salt 
solutions to provide atnospheres with different humidity 
levels (NBS Circular 512, 1951). ASM procedure D2495 
(Standard Test Method for Moisture in Cotton by Oven 
Drying) was used to determine the reference moisture 
content of each sainle (AS2M Book of Standards, 1984). 

Since variations in the surface texture of the cotton, 
the distance between the sensor and the cotton, or the 
glass thickness change the calibration substantiall 
(Anthony and Griffin, 1984), those factors were held  
constant, The MM4 was located 8 inches from the surface 
of the cotton during all calibration processing and 
viewed the samples continuously through a 2.4-inch diame-
ter slot cut in the wall of the feed control hopper which 
was covered with single-pane glass 1/8-inch thick. The 
sensor was installed at an angle of 20 degrees to the 
cotton to prevent spectral reflection. 

A dynamic calibration was performed at the feed control 
hopper of the microgin at the Stoneville Lab. The feed 
control hopper in the microgin provided cotton at a depth 
of about 3 feet above the sensor. In commercial gins, 
cotton depth at this point would be at least 6 to 9 feet. 
The density and uniformity of the seed-cotton sample 
should increase with the greater depth which should im-
prove the accuracy of the instrument. 

Procedures and Results 
Three separate studies were conducted -- two studies in 

the microgin and one study in the full-scale gin at the 
Stoneville laboratory. Samples for moisture were taken 
during gin processing, and the associated MM readings 
were taken as the seed cotton moved past the sensor at 
speeds of 0.7 to 2.0 feet per minute. 

Study 1- Microgin Feed Control 
Results were evaluated using regression analyses. The 

lint moisture was related to the MM4 reading by the 
following equation: 

Lint Moisture, percent = 2.764 + 0.658 MM 
The regression model was significant at the 5-perce 

level. Accuracy of the MM4 was assessed by considering 
the standard deviations of the MM4 readings at three 
widely different moisture levels (Table 3). At MM4 read-
ings of 3.2, 5.6, and 9.8, the standard deviations were 
0.30, 0.35, and 0.45, respectively. This means the MM4 
predicts lint moisture within approximately 0.5 percent-
age points by viewing bulk seed cotton which contains 
both lint and cottonseed. 

Table 3. Comparison of representative measured and 
predicted values for lint moisture and seed-
cotton moisture from study 1. 

Stan- 
dard Lower Upper 
error 95% 95% 

Predic- 	 of 	conf i- conf i- 
Actuaj 	ted 	Resid- esti- dence dence 

	

Variable value- value 	ual 	mate limit limit 

Lint 	4.60 	4.78 	0.18 	0.07 	4.65 	4.92 
moisture 6.50 6.49 0.04 0.01 6.40 6.58 

	

9,45 	8.97 	0.48 	0.07 	8.84 	9.11 

Seed- 	5.10 	5.16 	0.06 	0.13 	4.89 	5.43 
cotton 	7.70 	7.97 	0.27 	0.10 	7.78 	8.16 

	

moisture 14.60 	13.43 	1.19 	0.14 13.14 13.72 
1/ Values are not the means but are actual data points 
that were duplicated five or more times. 

The seed cotton moisture for the data points shown in 
Figure 4 was related to the MM4 reading by the following 
equation: 

Seed-cotton moisture, percent = 0.737 + 1.340 MM4 
Analyses of variance indicate that the regression model 

is significant at the 1-percent probability level. Means 
for the three seed-cotton oven moisture levels were 5.4, 
7.5, and 14.3, and their standard deviations were 0.22, 
0.19, and 0.41, respectively. Means for the MM4 readings 
were 3.2, 5.6, and 9.8, and their standard deviations 
were 0.30, 0.35, and 0.45, respectively. 

Study 2 - Microgin Feed Control 
The instrument calibration settings were changed to 

agree with the results of the regression equation from 
study 1. After the calibra ion change, means for the MM4 
and oven lint moisture were 9.2 and 9.1 percent, respec-
tively. Standard deviations were low, 0.25 and 0.22 for 
the MM4 and oven lint moisture, respectively. 

Seed-cotton oven moisture averaged 12.2 percent for the 
same MM4 lint reading of 9.2 percent of above. The stan-
dard deviation was 0.30. 

Study 3 - Full-scale Gin Feed Control 
Two distinctly different moisture levels were consi-

dered in the full-scale gin, and the results are de-
scribed separately. In the ambient-moisture, 36-bale 
portion of study 3, the seed-cotton oven moisture ave-
raged 10.27 percent with a standard deviation of 0.59. 
The mean and standard deviation for the calculated lint 
moisture were 7.41 percent and 0.61, respectively. In-
strument moisture readings averaged 7.50 percent, and the 
standard deviation was 0.33. 

For the higher moisture 3-bale study, the oven lint 
moisture and MM4 readings averaged 8.29 and 8.45 percent 
respectively.The respective standard deviations were 0.5 
and 0.46. The instrument performance at these two mois-
ture levels was comparable in the full-scale gin and 
microgin facilities since the standard deviations were 
almost equal. 

An infrared-type moisture meter is suitable for use in 
full-scale ginning systems, but care must be exercised to 
ensure uniformity in the surface density of the seed 
cotton during calibration and gin processing. Time con-
stants of 10 to 20 seconds will average the measurements 
and provide suitable readings. The meter can estimate the 
moisture of lint cotton by viewing the seed-cotton mass 
with sufficient accuracy for control of the gin drying 
system. 
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A DIGITAL CURRENT IMPEDENCE MEASUREMENT SYSTEM 
Objective 

Engineers at the Southwestern Cotton Ginning Research 
Laboratory have been working for several years to develop 
a contact-type moisture sensor that would be rugged e-
nough to use on-line in a ginning system, yet sensitive 
and flexible enough to provide accurate seed-cotton and 
lint moisture readings for process control. 

Project Results 
Reports have been given earlier of the design and 

development of a microprocessor-based cotton moisture 
sensing system (Waldie, 1983). The system has been tested 
with good results on seed cotton (Waldie, et al, 1984) 
and cotton lint (Waldie, et al, 1983). Over a seed-cotton 
moisture range of 9 to 19 percent, the sensor measured 
the correct moisture to within plus-minus 1.1 percentage 
points. On ginned lint with a moisture range of 6.5 to 12 
percent, the sensor measured to within plus-minus .4 
percentage points of the moisture content as determined 
by the laboratory oven method. This performance is quite 
adequate to measure and control cotton moisture, provided 
that the sensor was presented cotton at a controlled or a 
known bulk density. The problem arises in that in a gin 
environment it is very difficult to control the bulk 
density of seed cotton or cotton lint. Therefore, it was 
necessary to develop a means of measuring the bulk densi-
tv of cotton in front of the sensor plate and relating 
that to the sensor measurement to determine moisture 
content. This bulk density measurement is very important 
since for a given moisture, sensor response can vary by 
as much as 22 percent as bulk density of lint goes from 
0.8 to 2.2 pounds per cubic foot (Waldie, et al, 1983). 

A pneumatic bridge has been developed during the past 2 
years for sensing the bulk density of either seed cotton 
or cotton lint. The bridge is sensitive over a range of 
0.5 to 3.5 pounds per cubic foot. Several table top 
instruments have been built which incorporate the pneuma-
tic bridge and the current impedence moisture sensor. 
Laboratory use of the instruments using varying bulk 
densities have shown an equivalent measurement performan-
ce for lint and the lint fraction of seed cotton as when 
measurements were made on controlled bulk densities. The 
design of the instrument is such that it can operate in 
the normal temperature range found in the laboratory or a 
commercial cotton gin. It will also self-compensate for 
varying asbient air pressure conditions from atmospheric 
to plus-minus 20 or 30 inches of water such as might be 
found at various places in a gin plant. 

Two table-top instruments have been given to other 
laboratories for testing. Data will be obtained on dura-
bility, reliability, and repeatability as well as the 
adequacy of the current software operating system. On-
line models of the sensor have been built and will be 
tested under actual ginning conditions for measurement 
response to the moisture content of cotton lint and the 
lint fraction of seed cotton. 

Disclaimer 
Trade names are used in this publication soley for the 

purpose of providing specific information. Mention of a 
trade name doe0 L. 	 LLte a guarantee or warranty of 
the product by the U.S. Department of Agriculture or an 
endorsement by the Department over the products not men-
tioned. 
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Figure 1. Experimental counterfiow seed-
cotton drier model. 

Figure 2. Proposed counterfiow seed-cotton 
drying and cleaning system. 
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Figure 3. Actual data points plotted along 
the regression line for the lint moisture 
versus the MM4 reading. (Some coincident 
data points were omitted.) 
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Figure 4. Actual data points plotted along 
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GINNING 10 MINIMIZE BARK PENALTIES 
By Roy Baker, Research Leader 

USDA-ABS South Plains Ginning Research Laboratory 
Lubbock, Texas 

ThIlQDUCTION 

Official grade standards for U.S. cotton do not contain 
discernible quantities of bark. Consequently, bark in 
ginned lint is considered to be "extraneous matter" by 
the classer, and a lint sample containing appreciable 
amounts of bark is reduced one or more grades to reflect 
this special condition (10). The same rule also applies 
to grass, spindle twists, sand, dust, oil, parts of 
seeds, motes, stems, etc. The amount of cotton penalized 
because of excessive bark content fluctuates widely from 
year to year, but on the average accounts for about 20 
percent of the stripper-cotton crop (14). In some years, 
however, it is not uncommon for over half of the crop in 
a given stripper area to be penalized because of bark. 
The bark penalty is very costly for the producer since 
downgraded cotton is often discounted $20 to $20 per bale 
in the market place. Also, some cotton spinners are 
concerned about possible adverse effects of bark on spin-
ning performance and end product quality. Thus, barky 
cotton is a problem of considerable magnitude, particu-
larly for those producers who use the stripper method of 
harvesting and bear the economic brunt of the bark prob-
lem in the market place. 
Botanical identification of the bark present in lint 

samples has shown that most barklike strands consist of 
phloem fibers from the surface layers of the branches and 
stem of the cotton plant (9). The phloem tissue often 
begins to separate from the woody core of sticks and 
stems prior to mechanical harvesting, especially 	

i 
if th 

plant has undergone an extensive amount of weathering n 
the field. Bark, in this loosened condition, is easily 
removed from sticks and stems during harvesting, seed 
cotton cleaning, and ginning (8, 13). This bark material 
them becomes thoroughly entangled in the cotton lint. 
Strands of bark, being fibrous in nature, are extremely 
difficult to remove from the cotton by conventional clea-
ning techniques. 

Numerous research studies have been conducted in an 
effort to identify ginning techniques that will eliminate 
or reduce the bark penalty that is so costly to producers 
of stripper cotton. Unfortunately, no magic cure has been 
found at the cotton gin. Instead, several partial reme-
dies have been identified that will reduce the amount of 
bark in ginned lint, and under many conditions reduce the 
number of bales penalized because of excessive bark con-
tent. Also, ongoing research to fine-tune cultural prac-
tices and to improve the performances of harvesters, 
stick rerilovers, and lint cleaners show considerable pro-
mise for significantly reducing the magnitude of the bark 
problem in the future. 

STICK EXTRACTION 
Harvesting and ginning research studies have shown that 

a close relationship exists between the stick content of 
cotton and the level of bark in ginned lint (8,11,12). 
Field conditions and harvesting practices that increase 
stick content of bur content generally also increase the 
amount of bark in the lint. While the ginner has no 
control over the amount of sticks present in the farmer's 
harvested cotton, he can control to a large extent the 
amount of sticks that eventually reach the gin stand. 
Sticks that enter the gin stand become trapped in the 
seed roll where they are exposed to high-speed gin saws. 
A large percentage of these sticks are damaged in this 
manner, and this action contributes to the foreign matter 
and bark levels in the ginned lint. This source of bark 
reaches a critical level when the stick content of cotton 
at the gin stand exceeds 1 to 3 percent by weight (8). 
For this reason it is important for ginners to use enough 
stick extraction equipoent to ensure that the stick con-
tent at the gin stand is below the critical level. 

Relatively low stick contents at the gin stand can 
usually be obtained if the gin's stick extraction equip-
nent is capable of removing 85 to 90 percent of the 
sticks during the seed cotton cleaning process. A minimum 
of three stages of stick extraction are required to 
consistently obtain this level of performance. Of these 
three stages of extraction, the first one is by far the 
most imiportant.  It is desirable to remove as many sticks 
as possible early in the cleaning process to reduce the 
possibility of sticks being broken and stripped of their 
bark in subsequent cleaning and handling operations. The 
importance of this point can be illustrated by referring 
to the results of a cleaning study conducted at the 

Lubbock Ginning Laboratory a few years ago (13). In this 
study we evaluated two stick extraction systems. One 
system was composed of a bur machine, a stick machine and 
an extractor-feeder. We replaced the bur machine with 
another stick machine for the other system. Cotton from 
the bur machine system contained more sticks than that 
from the stick machine system after the first stage of 
extraction. Subsequent handling of the cotton apparently 
damaged some of the sticks and increased the amount of 
bark in the cotton. The loose bark content in cotton 
cleaned by the bur machine system was consistently higher 
than that in cotton cleaned by the stick machine system, 
and these differences were reflected in the classer's 
bark evaluation. Eighty-nine percent of the lint samples 
(after two lint cleaners) from the bur machine system and 
50 percent from the stick machine system were penalized 
because of excessive bark (1). 
Subsequent studies have shown that a relatively new 

combination bur/stick machine is just as effective as the 
conventional stick machine for removing sticks from bur 
cotton and slightly more effective for removing burs (4). 
For these reasons, and because of its durability, we 
recommend the combination bur/stick machine for the first 
stage of extraction. A modern two-saw or three-saw stick 
machine will adequately fulfill the requirements for the 
second stage of extraction. This machine is often em-
ployed directly ahead of the conveyor distributor. The 
third stage of stick extraction is normally provided by 
modern extractor-feeders that utilize the stick machine 
principal for stick and bur removal. 
While three stages of extraction are adequate for most 

stripper cotton, additional extraction can be beneficial 
in some situations. In one of our studies we evaluated 
various amounts of stick extraction during tests using 
extremely trashy cotton. A system composed of four stages 
of extractionproduced lint samples that graded 45 per-
cent barky while the standard three-stage systeriiproduced 
samples that were all downgraded because of bark (3). 
Thus, the addition of another stage of extraction is an 
option available to the ginner and would be a wise choice 
if the stick contents of cotton produced in his area 
frequently exceed normal levels. 

Generally, our research data has clearly shown that 
efficient stick extraction during seed cotton cleaning 
can help reduce bark levels in ginned lint. Efficient 
stick extraction, however, will not completely solve the 
barky cotton problem. This point can be illustrated more 
clearly by referring to the results of an experiment 
conducted severalyears ago at Lubbock (8). In that study 
we manually removed all sticks from small batches of very 
trashy cotton to simulate perfect stick extraction. The 
lint from this cotton contained less bark than that from 
similar cotton which had been cleaned in the normal 
manner, but there was still enough bark in the hand-
cleaned cotton to produce the classer's penalty. These 
results illustrate that under many conditions enough bark 
can be entrained in the cotton during harvesting and 
handling to produce a bark penalty regardless of how well 
the gin's extraction system is performing. 
The types of stick extraction equipment available today 

are generally more efficient than those available a few 
years ago, and improvements continue to be made. We have 
recently evaluated the feasibility of improving stick 
machine performance by using more efficient saw cylinder 
and grid designs, and by improving the loadin9 characte-
ristics of the cleaning cylinders (5). These improvements 
increased the operating efficiency of a stick machine by 
about 12 percent. Thus, there is a potential for further 
improvements in stick machine performance. As these and 
other developments are implemented, ginners can look 
forward to better control of stick content at the gin and 
to a reduction in number of barky bales. 

- 

LINT CLEANING 
Even though bark is difficult to remove from ginned 

lint, its removal is not impossible. Conventional saw-
type lint cleaners are reasonably effective in reducing 
the bark content of ginned lint. In several studies we 
manually removed and weighed the bark from lint samples 
collected at various locations in the gin. Samples col-
lected before and after two stages of lint cleaning 
differed substantially in bark content. These results 
indicated that the lint cleaners removed 55 to 80 percent 
of the bark in the ginned lint (1,2). Despite this 
impressive performance, however, many of these samples 
still contained enough bark after lint cleaning to be 
penalized by the classer. These samples had been so 
heavily contaminated with bark in earlier processes that 
the lint cleaners were unable to fully rectify the bark 
problem. 



Recent studies conducted at Lubbock during the 1980-83 
crop years have provided additional evidence that lint 
cleaning at the gin does reduce the number of bark 
penalties for moderately contaminated cotton. Thirteen of 
the 20 test cottons studied during this period contained 
enough bark before lint cleaning to be penalized to some 
degree by the classer. Seventy-eight percent of the 
385 samples collected before lint cleaning (from the 13 
cottons) were penalized because of bark. The percentage 
of samples penalized after 1, 2 and 3 stages of lint 
cleaning averaged 39, 33, and 32 percent, respectively. 
While the above percentages illustrate the broad 

average effects of lint cleaning on bark, a more detailed 
analysis reveals substantial differences between test 
cottons. Three of the test cottons from the 1981 crop 
year were heavily contaminated with bark, and lint 
cleaning did not signficantly affect bark penalties for 
these cottons. Over 90 percent of the samples from these 
cottons were penalized because of bark regardless of the 
amount of lint cleaning employed. Ten of the test cottons 
apparently contained only moderate amounts of bark after 
ginning. For these ten cottons, percentage bark 1penalties 
before and after 1, 2 and 3 stages of lint cleaning 
averaged 74, 23, 16, and 14 percent, respectively. Thus, 
one and two stages of lint cleaning were highly effective 
in reducing bark penalties for cottons containing 
moderate amounts of bark. The effects of the third stage 
of lint cleaning on bark penalties was minimal. 

Several research and manufacturing groups are presently 
involved in research and develoinent activities that 
could, in the future, improve lint cleaning processes at 
the cotton gin. Our research group is involved in a 
cooperative research project with Cotton Incorporated to 
evaluate the feasibility of using carding techniques at 
the gin to remove bark and improve lint cleaner 
performance (6,7). Also, we are cooperating with the ARE 
Cotton Quality Research Station in Clemson, SC, on 
research designed to evaluate various textile-type 
cleaning principles to determine their suitability for 
use at the ain. In this work we are particularly 
interested in techniques that remove large pieces of 
foreign matter such as stick fragments that contribute to 
the bark level of the lint. This research, and that by 
other research and manufacturing groups, holds a 9reat 
deal of promise for achieving further reductions in the 
barkiness of lint from stripper harvested cotton. 

SUMMARY 
Efficient cleaning systems at the cotton gin are 

effective in reducing the number of bales downgraded 
because of excessive bark content. The benefits of 
efficient gin cleaningsystems are readily apparent when 
processing cottons of moderate stick and bark content. 
For some cottons, however, the benefits of efficient 
cleaning may be obscured by an extremely high initial 
stick and bark content. In these cases enough bark is 
entrained in the cotton during harvesting and handling to 
produce a bark penalty regardless of how well the gin's 
clearirg system is performing. While the gin is not able 
to cope with these extreme cases at this time, continued 
research to improve stick extraction and lint cleaning 
systems should provide us with better tools for 
controlling thisproblem in the future. In the meantime, 
the ginner can make meaningful contributions to a 
so] ution of the problem by employing state-of-the-art 
ciea rc systems and by following established guidelines 
for efficient, quality ginning. 
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QYI'ION HAtNESThR DEFF.EOPMFWTS 
By Alan D. Brashears 

USDA-ARS Cotton Production & Processing Research Unit 
Lubbock, Texas 79401 

Cotton harvesting has developed from hand picking and 
hand pulling of the 1940's and 1950's to the high capaci-
ty 4 row units of today. Despite the depressed cotton 
economy during the mid-1980's manufacturers of cotton 
harvesters continue to make improvements. The early obje-
ctives of cotton harvester development was for increased 
harvesting efficiency and increased capacity. The trend 
in clevelopaents today are toward less foreign matter in 
the seed cotton, low maintenance for equipnent and main-
taining of lint quality. The harvesting of cotton ends 
the cultural phase and begins the processingphase where 
the cotton is made into usable goods. Cotton harvesting 
can be affected by land preparation, planting, irriga-
tion, fertilizer, variety selection, chemicals and weat-
her conditions. The harvesting of cotton can in turn have 
a significant effect on the gin and textile phases., 
Today's harvesters are designed to overcome these obstac-
les and minimize the effects of harvesting on mill pro-
cesses. The following discussion is a review of recent 
developiients in the two types of cotton harvesters, 
pickers and strippers. 

QitQn Pickers 
A recent developsent in consrcial pickers i the power 

unloading system on the new Case International 1844 
picker. The basket is raised straight up to the desired 
height. A conveyor chain in the bottom of the basket 
unloads cotton into the module builder or trailer. This 
system allows the operator to have more control when 
unloading the basket. The cotton can be metered into the 
trailer or module builder rather than dumping of entire 
basket at one time. The manufacturers indicate reduced 
labor requirements are required in topping off modules or 
trailers and cleaner cotton due to not dumjirig the trash 
that has accumulated on top of the basket into the cot-
ton. 

John Deere will introduce an improved feature in their 
unloading system. The John Deere system utilizes the 
present dump system along with a power unloading system 
on the sloped side of the basket. Other improvements 
include larger baskets, electronic monitoring of critical 
systems, lighter picker bars, and automatic lubrication 
system for picker drums. 

Research by federal and state insititutions have inves-
tigated improvements in the harvester and new production 
practices. The interest in producing cotton in 30-inch 
rows has led to the modification of picker harvesters. 
Valco, with the Texas Agricultural Extension Service, has 
shown that the 30-inch planting pattern in the Rio Grande 
Valley of Texas will increase yields by 15-30%. Modifica-
tions to widen wheels to 90 inches and row units to 60 
inches on the picker has provided a method to pick the 
30-inch rows. At the present time no commercial units can 
be adjusted to harvest these row spacings. 

Further clevelopuents in the cultural system may allow 
for earlier harvest and harvesting a higher percentage of 
cotton at the first picking. Research in growth regula-
tors, boll openers and defoliants may lead to a higher 
percentage of once over harvest for pickers. 

Some problems associated with the picker include han-
Wing of the cotton volume from the 4-row pickers, high 
initial picker cost, black speck contamination from dof-
fers, spindle twist and excess oil in lint. 

Cotton Striers 
New developments in commercial cotton strippers include 

variable row spacings, a 4-row tractor mounted stripper, 
and the introduction of a field cleaner as original 
equipment. Although the 4-row unit has been around seve-
ral years the unit was capable of harvesting only 3 rows 
in skip row (2 in - 1 out) or 2 rows for cotton planted 
in a 2 in - 2 out pattern. Modifications are presently 
available to extend the width of headers to harvest 4 
rows in not only 2 in - 1 out planting patterns but 2 in 
- 2 out patterns. The modification also permits harves-
ting of 6 rows of cotton planted on 30-inch beds or 5 
rows on 40-inch beds. The introduction of a 4 row (with 
extensions available for 5 rows) rear mounted stripper 
provided the producer with a high capacity tractor moun-
ted stripper that also reduces time and effort in re-
moving stripper from the tractor. 

Field cleaners continue to create much interest al-
though their acceptance is by only a minority of pro-
ducers. John Deere has announced the availability of a 
factory installed field cleaner on their self-propelled 

units this fall. There are also two commercial companies 
offer" field cleaners as add on units. Although the 
production of Deutz-Allis cotton strippers is on hold it 
appears favorable for its return to production in the 
near future. The producers' desire to deliver cleaner 
stripped cotton to the gin and reduce ginning costs has 
created considerable interest in field cleaners. 

Research on cotton strippers by researchers with vublic 
institutions include improved field cleaners by engineers 
with the Texas Agricultural Experimont Statiomts and modi-
fication of stripper rolls by agricultural engineers with 
the tJSJlP. at Lubbock. Comparison of field cleaners, pick-
ers and strippers have also been made. 

Tommy Valco with the Texas Agricultural Extension Ser-
vice compared harvest methods for 30-inch row cotton. 
Comparison of a modified picker, a stripper and a strip-
per with field cleaner found higher grade, staple and 
micronaire values for pickers; higher yields from pick-
ers, and higher economic returns from strippers equipped 
with field cleaners and pickers. 

Research at Lubbock to modify stripper rolls has found 
that reducing the width of paddles on an alternate brush-
rubber paddle stripping roll by 1 inch would decrease bur 
cotton stick content by 30-40%. The reduced stick content 
resulted in a decrease in the nuntier of barky grades by 
two thirds. Niditional research is being conducted on 
spacing and synchronization of the stripper rolls. 

Major problems presently related to cotton strippers 
include high foreign matter content, barky grades and 
maintaining lint quality from the field to mill proces-
sing. 

The future of cotton harvesting will bring further 
changes. These changes will include higher harvesting 
capacity, cleaner seed cotton, and elimination of extra-
neous foreign material. The "barky" problem associated 
with cotton strippers will be minimized and higher capa-
city machines that exceed the handling rate of present 
module builders will also be developed in the future. 

References to a company or trade name does not imply 
approval or recommendation by USDA-ARS. 
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GIN STAND DWEWS 
By L.H. Wilkes and K.E. Watkins 

Professor and Research Assistant 
Agricultural Engineering Department 

Texas Agricultural Experiment Station 
College Station, Texas 77843 

and 
W.F. Lalor 

Senior Director of Agricultural Research 
Cotton Incorporated, Raleigh, North Carolina 27612 

Research is being continued on the evaluation of a new 
process of removing the lint cotton from the seed. This 
process is presently referred to as selective ginriin 
since the concept is intended to remove the longer fibers 
from the seed without removing the shorter fibers that 
will remain on the seed. The shorter or remaining fibers 
are removed by a conventional saw gin after the seed 
cotton has been processed through the selective gin. 

The laboratory model of the selective gin was developed 
in a cooperative project between Cotton Incorporated and 
the Agricultural Engineering Department of the Texas 
Agricultural Experiment Station (Wilkes, et.al. 1984). 
The gin consists of a series of 19 ma (3/4 inch) rollers 
mounted on the outer surface of a circular, rotating 
cage. Air that is drawn into the center of the cage 
between the cage rollers causes seed cotton to adhere to 
the outer surface. Lint is directed between the rollers 
by the air stream. Rubber covered nip rolls, positioned 
inside the cage and pressing on the inner surface of the 
cage rolls, pinches the lint and pulls it from the seed. 
The close spacing between the cage rollers prevents the 
seed from being pulled through to the interior of the 
cage with the lint. 
The selective ginning process has been evaluated with 

several varieties of cotton (Wilkes, Watkins, and Lalor, 
1985). The quality of the lint removed was determined by 
subjecting replicated samples to the standard Suter Web 
fiber array tests and the High Volume Instrument (HVI) 
classing system. The results of the data obtained with 
I-NI showed very little difference in the properties of 
the lint when compared with conventional saw ginned 
lint. The selectively ginned lint was slightly longer and 
stronger. It was also more uniform. A much greater diffe-
rence between the two systems of ginning was shown when 
comparing the data obtained in the fiber array tests. 
This data showed that the selectively ginned lint con-
tained a significantly lower percent of short fiber (less 
than 1/2 inch) and a much larger percent of long fibers 
(greater than 1 inch) when compared with saw ginned 
cotton. The coefficient of variation was significantly 
lower and the mean length as well as the upper quartile 
length were consistently higher for selectively ginned 
cotton. The fiber remaining on the seed (residual) after 
passing through the selective gin was removed from the 
saw gin. This residual fiber was generally shorter than 
the saw ginned check in which all of the lint was re-
moved. However, with some varieties the residual lint was 
generally better than the saw ginned cotton as indicated 
by the measurements obtained with the HVI classing system 
and the fiber array tests. 

Procedure 
Two varieties of cotton (GSA 71 and Paymaster 404) 

grown on the High Plains of Texas in 1984 were used for 
further evaluation of the selective ginning process. Both 
varieties were machine stripped. The harvested cotton was 
processed through conventional overhead cleaning machines 
to remove the trash from the seed cotton. Three repli-
cated samples of seed cotton from each variety were 
ginned with the standard saw gin and served as a check. 
An equal number of samples from each variety was ginned 
with the selective gin. The air and nip roll pressures 
were set to remove about 40 to 45 percent of the lint. 
The residual seed cotton from each of the selective gin 
samples was ginned with the saw gin to remove the re-
maining lint. The lint obtained from each of the gin 
treatments (saw, selective and residual) for both varie-
ties was processed through one lint cleaner. 

Samples of lint cotton from these treatments were sent 
to the Textile Research Center at Lubbock, Texas for HVI 
classing and Suter Web fiber array analyses. Spinning 
tests were also conducted on samples from each of the 
ginning treatments at the USDA Agricultural Marketing 
Service, Test Section, Clemson, S.C. 

Results 
The effects of the selective ginning process as com-

pared with conventional saw ginning with cotton varieties 
GSA 71 and Paymaster 404, as indicated by measurements 
obtained with the HVI classing system, are shown in Table 
1. The staple length and the uniformity ratio of the lint  

removed by the selective gin where greater than the saw 
ginned cotton for both varieties. The length and unifor-
mity were slightly lower for the residual lint for GSA 
71, but approximately the same for Paymaster 404 when 
compared with the saw ginned lint. The most noticeable 
differences among the ginning treatments for both varie-
ties were the low micronaire readings for the selectively 
ginned lint especially with Paymaster 404. Several tests 
were conducted to determine what factors may contribute 
to the lower values. The Shirley Fineness Maturity Test 
(SF?Yr) indicated no significant difference in micronaire, 
maturity or fineness among the ginning treatments for GSA 
71. The results of the Sodium Hydroxide Maturity Test 
shows that the selectivelX ginned cotton to be more 
nature than the saw ginned and residual lint. Results 
from the SFMT test for the gin samples from Paymaster 404 
showed the selectively ginning lint to have a lower 
micronaire, to be less nature, but finer than the saw 
ginned cotton. A similar trend was established in measu-
ring these factors with the Goldthwait differential dye 
test. 

The fiber properties as affected by ginning treatments 
and measured by the Suter Web fiber array tests are given 
in Table 2. The fiber lengths as indicated by the mean 
and upper quartile were significantly longer for the 
selectively ginned cotton as comared with saw ginning. 
The residual fiber was shorter with GSA 71, but was equal 
to the saw ginned cotton for Paymaster 404. Selective 
ginning produced more uniform fiber as indicated by the 
lower coefficient of variations for both varieties. The 
residual fiber was comparable to the saw ginned cotton in 
uniformity. The greatest differences among the ginning 
treatments for both varieties were the long and short 
fiber content as measured by the percent by weight of the 
samples. In the selectively ginned samples for GSA 71, 
44.1 percent of the fibers were greater than one inch in 
length as compared with 34.9 percent for saw ginned 
cotton. Approximately 50 percent of the selectively gin-
ned lint was greater than one inch as compared with 37.2 
percent for conventional ginned Paymaster 404. The short 
fiber contents (percent of fibers less than one-half 
inch) were significantly lower for both varieties when 
ginned with the selective gin. The residual lint was 
comparable to the saw ginned lint for Paymaster 404. 

Three replicated samples of lint from each ginning 
treatment for both varieties were subjected to spinning 
tests and the results are summarized in Table 3 and 4. 
Yarns produced with both ring and open-end spinning were 
analyzed. The lint was carded at the rate of 12.5 pounds 
per hour. With both varieties, less waste was experienced 
in the picking and carding operations with the selective-
ly ginned cotton. The strength of the yarns from both 
spinning methods was higher with the longer and more 
uniform fiber that was ginned with the experimental gin. 
The yarns produced with the residual fiber that remained 
on the seed after selective ginning required only slig-
htly less force to break the fiber when compared with 
conventional saw ginned lint. The number of neps con-
tained in the yarn derived from selectively ginned GSA 71 
was less than the residual or saw ginned cotton. The 
ginning treatment had no effects upon the neps contained 
in the ring spun yard, however, there were fewer neps in 
the open-end yarn for the selectively ginned cotton. 
There was little difference in the strength of the yarns 
between the two varieties. One major difference between 
the two varieties was the number of neps in the ring spun 
yarn. 

Summary 
The new ginning process in which the lint is pulled 

from the seedby a pinching action of two smooth surface 
rollers can produce lint of higher quality than the 
conventional saw ginning process. The lint is longer and 
more uniform. Results from spinning tests have shown that 
the strength of the yarns produced from the longer more 
uniform fibers are increased. There are also fewer neps 
in the yarn with less waste venerated in the carding 
process. These data also indicates that the lint re-
maining on the seed after selective ginning is not seve-
rely affected with some varieties. 
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Table 1. 	Fiber quality as measured by HVI class :ng System 
as affected by ginning treatments with two varieties. 

Ginning Treatment 
MEASUREMENTS 	 Saw 	Selective 	Residual 

Variety - GSA 71 
Fineness (Mike) 	 3.53 	3.32 	3.52 
Length (Inches) 	 .95 	 .97 	.93 

Uniformity Ratio 	 79.33 	80.83 	78.25 
Strength (GM/Tex) 	 25.75 	26.25 	25.00  

Variety 	- Paymaster 404 
Fineness 	(Mike) 3.13 2.85 3.12 
Length 	(Inches) .99 1.03 .99 

Uniformity 	Ratio 78.50 79.92 78.17 
Strength 	(GM/Tex) 25.92 25.92 26.08 

Table 	2. 	Fiber 	quality as 	determined 	by 	fiber array 
analysis 	as 	affected 	by ginning 	treatments with two 
varieties.  

Ginning 	Treatment 
FIBER MEASUREMENTS Saw Selective Residual 

Variety 	- GSA 71 
Length 	(Inches) 

Mean .84 .90 .80 
Upper 	Quartile 1.07 1.11 1.02 
Coefficient 	of 	Variation 35.84 31.17 36.65 

Percentof 	Fiber 
Less 	than 	1/2 	inch 16.7 11.2 18.2 
More 	than 	one 	inch 34.9 44.1 29.2 

Variety 	- 	Paymaster 404 
Length 	(inches) 

Mean .84 .94 .85 
Upper 	Quartile 1.10 1.17 1.10 
Coefficient 	of 	Variation 38.43 33.86 38.70 

Percent 	of 	Fiber 
Less 	than 	1/2 	inch 19.0 12.1 17.0 
More 	than 	one 	inch 37.2 49.8 38.4 

Table 3. 	Results of spinning tests for GSA 71 variety with 
three ginning treatments. 

Ginning Treatment 
YARN PROPERTIES 	 Saw 	Selective Residual 

Carded Yarn - Ring Spinning 
Strength - 14s 	 177 	 189 	170 

- 22s 	 101 	 109 	100 

Break Factor (Avg.) 	 2354 	2523 	2289 

Yarn Neps - 14s 	 32 	 20 	 24 
- 22s 	 61 	 54 	 67 

Carded Yarn - Open End Spinning (22s) 
Strength 	 57 	 65 	 52 

Break Factor 	 1261 	1423 	1147 

Yarn Reps 	 11 	 4 	 5 

Waste-Percent 
Picker and Card 	 6.91 	6.14 	6.57 

Table 4. Results of spinning tests for Paymaster 404 
variety with different ginning treatments. 

Ginning Treatment 
YARN PROPERTIES 	 Saw 	Selective 	Residual 

Carded Yarn - Ring Spinning 
Strength - 14s 	 184 	 200 	182 

- 22s 	 106 	 114 	104 

Break Factor (Avg.) 	 2453 	2653 	2418 

Yarn Neps - 14s 	 148 	 150 	149 
- 22s 	 297 	 283 	278 

Carded Yarn - Open End Spinning (22s) 
Strength 	 66 	 75 	 63 

Break Factor 	 1445 	1650 	1386 

Yarn Neps 	 25 	 19 	 72 

Waste-Percent 
Picker and Card 	 7.04 	6.71 	7.06 



THE PIOUUCI LIABILITY NIGHTMARE 
by Raymond Adams 

President, Bush Hog/Continental Gin Co. 

The product liability crisis has become one of the 
single most important issues facing gin machinery manu-
facturers today and, if the present trend continues, it 
may become the single most important problem in managing 
cotton gin facilities. Product liability and other forms 
of general liability have indeed become a nightmare which 
must be better understood by businessmen in every indus-
try, including the cotton industry. Cotton gin machinery 
manufacturers and cotton gin owners could easily be put 
out of business because of the high cost of legal defense 
and many run-away jury awards. Cotton farmers won't be 
able to grow cotton if they do not have a gin plant to 
process the seed cotton. Gin plants won't be able to 
purchase repair parts, service or new machinery if there 
are no companies to service and supply them with the 
products they need. 
I recent years, most discussions and papers written on 

this subject have primarily concentrated on ways to re-
duce insurance ocsts, with some but not enough emphasis 
on safe working conditions for our employees. These same 
discussions and papers referred to the fact that the 
insurance crisis was forcing companies to raise prices 
and reminding all of us that we as consumers of products 
and services must eventually pay the bill for this in-
creased cost of insurance. Whereas that may have been a 
fact ten years ago, it is not today. 

The product liability crisis is continuing to force 
companies to raise prices or accept smaller profits, but 
now manufacturers are having to change their operations 
and consider elimination of certain high-risk products 
and services. Most smaller companies have or will soon be 
facing four to seven fold increases in product liability 
insurance. Larger companies, which could more easily 
absorb higher insurance costs, are facing the more se-
rious problem of potentially not being able to purchase 
coverage at any price. 

For example, Cessna Aircraft stopped making five types 
of small airplanes last year because product liability 
premiums had driven the prices of new models beyond the 
reach of most customers. Multi-million dollar judgments, 
multi-million dollar insurance premiums and multi-million 
dollar insurance deductibles can bring even the largest 
of companies to their knees. The ginning industry is not 
large enough nor profitable enough to survive if the 
present trend of court decisions relating to product 
liability and other forms of general business liability 
continue. This is not an old problem - it's a new prob-
lem. It has been caused primarily by a series of landmark 
court decisions generally agreed to have begun in 1960 
and includes probably no more than fifteen court deci-
sions over the past twenty-five years. Yet, through this 
series of landmark cases relating to product liability, 
manufacturers are now being held responsible for any 
injuries related to producted they introduce into com-
merce, no matter if the products were safe as technology 
allowed or were misused by their customers or customers 
employees. This is entirely different from the age-old 
view of the common law that with few exceptions there was 
no liability without fault. It seems as if the judges and 
the juries have appointed themselves as income redistri-
butors. Courts are supposed to resolve disputes between 
opposing parties, not redistribute wealth according to 
their idea of socialjustice. 

I want to caution those within the cotton ginning 
industry that the burden and the expense of product 
liability exposure may soon become, and I believe it will 
become, a real nightmare for gin plant owners and opera-
tors. It will only take another landmark decision which 
holds the end users accountable to society for their 
misuse of the product they purchased. In California, 
there have been several recent attempts to do just this, 
and I am certain this area is fast becoming the next 
target of both plaintiff trial lawyers and defendant 
attorneys because the manufacturers can no longer afford 
to shoulder this burden alone. 

Many have attempted to blame this crisis on the insura-
nce companies. The insurance companies have made mistakes 
which they are now trying to rectify through restrictive 
language in insurance policies and through enormous in-
creases in premiums and deductibles, but the insurance 
companies are also in business to make a profit and that 
is difficult to do when they cannot determine the cost of 
their services. In 1974, the average product liability 
jury award was $345,000. Last year, it was $1.07 million. 
It is precisely the constant modifying, altering and 
varying of the law that has seriously impaired the abili-
ty of insurance companies to assess the cost of providing 
insurance coverage. 

In 1979, the Commerce Department put forth the Uniform 
Product Liability Act which was to be a model for product 
liability reform statutes to be considered by the legis-
latures of the fifty states and the District of Columbia. 
It was known at that time that this country needed more 
uniformity of its product liability laws. Unfortunately, 
although product liability reform statutes have been 
enacted in more than thirty states, no two states are 
alike, and most of them failed to address the principle 
issues which arise in product liability cases. If any-
thing, there is less uniformity today than there was in 
1979. 

It is against this background of expanding liability, 
expanding damages and indeterminate science that insurers 
must operate. All these factors must be taken into ac-
count in deriving the premiums they must charge for their 
coverage. Our country must have a Federal product liabi-
lity bill. I urge each of you, for your own sake, to 
become involved by letting your congressmen know that 
this is a serious problem affecting you and your busi-
ness. Our modern liability system is now so standardless 
and it operates in such total absence of standards that 
numerous observers have suggested that the majority of 
the dollars spent winds up in the pockets of attorneys 
and not victims. A liability mechanism arising from the 
Tort System must meet three separate goals. It should 
provide a means of justice and e9uity; it should provide 
compensation to persons who are injured; and it should 
provide incentive for improvement in products and beha-
vior. The current state of the law is such that there are 
few absolute standards against which behavior can be 
measured and that has led to a system that devotes most 
resources purely to the cost of litigation. 
There is, however one thing more important than legis-

lative reform of product liability laws. it is, in fact, 
the obligation of the manufacturers and the consumers of 
the products and services to behave in a manner that is 
accountable to society. By this, I mean simply that we 
should manufacture machines and equipment that can per-
form the work intended and yet be operated in a reasonab-
ly safe manner. It is also the obligation of the end 
users to install that equipment and operate it in a 
manner that is not unsafe for its employees. How much 
cotton gin machinery was operated this past year without 
safety guards in place? How much service work was perfor-
med on machines and equipment without it being electrica-
l].y locked-out of service? How many gin crews were not 
provided the simple basic safety instructions necessary 
to warn them of hazards which might exist in the gin 
plant? How many machines are in the gin without proper 
decals warning of specific hazards which may exist? How 
many children or other visitors were allowed to randomly 
roam through a gin plant exposing themselves to potential 
injury while at the same time exposing the gin plant, its 
employees, insurers and vendors to the unnecessary risk 
of paying for that injury? 

Enough has been said in recent years trying to relate 
gin plant injuries to the cost of gin plant operations. 
Now it is time for the manufacturers providing products 
and services to the ginning industry to advise our custo-
mers that they themselves are gutting their own opera-
tions and financial resources in jeopardy by not adequa-
tely providing safe work conditions within their opera-
tion. 

In conclusion, I would like to say that we need three 
things: 
1. Product liability reform on the Notional level to 

provide uniform laws in all states and reform to allow us 
to return once again to a fair standard which will hold 
those responsible for the accidents accountable and not 
simply those that manufacturer the product. We need a 
court system which compensates those injured fairly and 
equitably , but we do not need to encourage the legal 
profession to sue any of us simply because they perceive 
it might be an easy way for them to make a good living at 
their profession. 
2. The gin machinery manufacturers need to continue 

their efforts to provide instructions for the proper use 
and maintenance of machinery we have manufactured. This 
includes operational manuals, servicing instructions, 
warning decals and industry safety films. The users of 
this machinery must be certain that this information is 
known to their employees. 
3 • The owners of cotton gins must do a far better job 

than in the past of assuring that all machinery is guar-
ded properly, that machinery is maintained and serviced 
properly, that all employees have been given safety in-
structions and all visitors must be either barred from 
entrance or escorted to assure they will not be harmed by 
the operation of some piece of machinery or equipment to 
which they are unfamiliar. 



Yes, product liability is my nightmare, and I believe 
it could become the nightmare of all gin plant operators. 
The ginnin9 associations must play a bigger role than 
they have in the past in communicating this message to 
their members. I never thought the day would come when I 
as a manufacturing executive could be so overwhelmingly 
in favor of OSHA inspectors doing their job. The ginning 
associations have fought to keep OSHA out of the cotton 
gins but, if we don't clean up our act and create safer 
working conditions for our employees, then I believe OSHA 
should play a larger role. Even our President, Ronald 
Reagan, who is definitely against increasing the power of 
the Federal Government has acknowledged the problems 
related to product liability because be understands how 
serious it is. 
Finally, I hope that you have heard my message and will 

take positive steps to do something about the product 
liability crisis before it also becomes your nightmare. 
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Today's theme is "The State of the Art - Ginning in the 
Next Decade." But before looking into the future, let us 
take a brief look back over the past few decades. I think 
those of us who have been associated with the ginning 
industry can be proud of what has been accomplished. 

Over the past 40 years the production capacity of 
cotton gins has increased about 7-fold. This has contri-
buted to the ability to harvest cotton quickly while it 
is at its peak quality before it is weather damaged from 
remaining in the fields too long. In the past 40 years, 
modern ginning machinery has reduced the trash content in 
the lint so drastically that the grade standards for 
trash content have been significantly altered to reflect 
this improvement. Furthermore, the color and preparation 
of the lint have been considerably enhanced, which is 
rewarded handsomely by the exisiting marketing systems. 
Modern cotton gins also produce a bale package that is 
much improved over the bale packages generally produced 
several years ago. Bale packaging material and labor 
costs have also been reduced. Not only has the bale pac-
kage been improved, but also the density of the bales has 
been increased and made more uniform. Bale warehousing, 
handling and transjx>rtation cost reductions from the gin 
to the textile mills have resulted from the improved 
bales. The improved bales also aid in the automation of 
the opening of the bales at textile mills. The present 
day cotton gin makes mechanical harvesting of cotton 
practical by removing the trash and moisture that accom-
pany mechanical harvesting. The modern cotton gin is a 
much safer place to work, and it is a healthier place to 
work. The area surrounding the cotton gin also enjoys a 
cleaner environment. Automation and sophisticated con-
trols in modern cotton gins further reduce labor and 
provide more consistent operation. The modern cotton gin 
has dramatically reduced overall labor costs. 

Cotton gins have indeed made great strides in light of 
the economic needs presented to our industry. The econo-
mic incentives today are simply to produce the highest 
grades possible without an offsetting monetary loss due 
to shortened staple or turnout. But now let us look into 
the future. The theme of this meeting, "The State of the 
Art - Ginning in the Next Decade," is certainly a very 
relevant theme. All evidence indicates that we are on the 
threshold of some major changes in our industry that 
should come to fruition within the next decade. For 
several years now, research has been confirming that the 
present method of placing a value on raw lint cotton does 
not correlate with the true spinning value of the cotton 
in the textile mills. (See Fig. 1) Our present classing 
system places a value on lint cotton based on three 
factors only: grade, staple and micronaire. Micronaire is 
not signfiicantly influenced by the cotton gin. The cur-
rent relative values placed on grade and staple create 
great incentives to produce the highest grade possible, 
even at the sacrifice of some staple. Several tests 
confirm that grade does not correlate well with true 
spinning quality of the raw cotton. Even the staple 
length as measured manually or by the present H.V.I. 
system does not reflect the overall fiber length distri-
bution that is as important to spinning quality as the 
nominal staple lengths, sometimes referred to as the 2.5% 
span length. 

Not only have these numerous tests conducted by 
researchers in government, the universities and private 
industry, substantiated the inadequacy of the present 
three price determining quality factors, but also the 
textile mill consumers are becoming more and more aware 
of the fact that the high grade cotton as evaluated by 
the current methods is not necessarily the best spinning 
cotton. (See Figs. 2,3,4,5 and 6) 

Other raw lint quality factors have been shown to 
correlate better with the textile mill processibility and 
yarn quality than does the current major factor, grade. 
Short fiber content, fiber uniformity, fiber strength, 
neps, dust content, seed coat fragments, and very fine 
pin trash content are quality factors that correlate more 
significantly with the value of raw lint to the textile 
mill consumer. 

New instruments to accurately measure these more signi-
ficant quality factors are being introduced as a result 
of these tests showing the importance of these additional 
raw lint fiber qualities. Already we have High Volume 
Instrumentation systems beging installed for classing 
cotton. The current systems, however, do not significan-
tly alter the classing factors that have been used for a 
number of years that are based on conditions that existed 
perhaps over 100 years ago. 

We in the ginning industry can expect to have the 
standards of raw lint cotton measurement supplemented 
with additional quality measurements that will more sig-
nificantly determine the true spinning value of the lint 
produced at the gin. We should welcome these new quality 
measurements as they are introduced, because they will 
help cotton to be more successful in the long run. 

Cotton is in a critical battle with synthetic fibers 
that also possess excellent qualities, especially for the 
new high speed textile processes. Cotton's comfort and 
other qualities make it still the best overall fiber, but 
each year synthetic fibers are improved. Unless we do our 
utmost to produce raw lint cotton with the best true 
fiber quality for the textile mills, not the present 
"green card, cotton will slowly slip into a secondary 
role. None of us want to see this happen. 

These new "true" quality factors will allow those of us 
who are gin machinery suppliers to direct our research 
efforts toward machinery improvements that truly benefit 
cotton. Presently, there are very few restraints in the 
raw cotton marketing system to discourage abuses of true 
cotton quality, at least insofar as the USDA "green card" 
classing is concerned. We who are attempting to serve the 
industry have been aware for some time that certain 
abuses can takeplace at the cotton gin that will enhance 
the green card class, while at the same time true spin-
ning qualities may suffer. Because of the dominance of 
the monetary incentives placed on grade, excessive tempe-
ratures are sometimes use in drying. Also, to obtain the 
highest grades the cotton is often dried to too low a 
moisture content, causing a certain amount of degradation 
in the strength of the fiber and the length and uniformi-
ty of the fiber. Furthermore, excessive machinery, espe-
cially certain lint cleaners, will cause significant 
increases in neps without detection by the present clas-
sing standards. 

We can expect in the next decade to have instrumenta-
tion that can detect this fiber degradation. Hopefully, 
premiums will be paid for cotton that has not been abused 
so that we in the ginning industry can direct our efforts 
toward improving the product we supply to our customers, 
the textile mills. Cotton9ins in the 1990s, then, will 
have drying systems that will dry gently and only to the 
proper level for optimum true quality ginning. There will 
be more lint cleaners in the 1990s that will not only 
produce clean appearing cotton, but also cotton that is 
free of neps and other damage that reduces the yarn 
quality and processibility. 

While we here today are primarily concerned with mat-
ters involving cotton gins, another major impact of the 
introduction of new true cotton quality factor measure-
ments in the marketing system is that all the other 
segments of the industry preceding the gin will also be 
provided monetary incentives to cause them to bring about 
raw lint cotton fibers that more truly meet the needs of 
the textile mills. Cotton breeders will have additional 
incentives to develop cutlivars with fiber characteris-
tics to optimize textile mill use. Producers, harvesting 
machinery suppliers, etc., will also have increased in-
centives to deliver to the gins seed cotton that will 
yield lint with higher value to the textile consumers. A 
large reservoir of talent that is now either misdirected 
or undirected will be unleashed when these new lint 
quality measurements are promulgated in the market place 
and "Ginning in the Next Decade should undergo many 
changes as a result. These changes should help insure the 
long range success of cotton. 
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IMPIOVF11'S IN GIN SEAN) CAPACITY 
By Bob Fads, Elbow Interprises, Visalia, California 

Before the introduction of the combing lint cleaner in 
the 1950s, loose roll ginning was a must in order to 
produce a smooth sample. And a smooth sample was all 
important in order to avoid a price penalty. With the 
loose roll gin there was little that could be done to 
increase the per saw capacity of the gin stand. The 
industry was turning to more saws, higher saw speeds, 
larger diameter saws, closer spaced saws, etc. But signi-
ficant increases in capacity could only come from higher 
density seed rolls which generally produced a rough pre-
ppy" sample. 

Once the combing lint cleaners came into use, we could 
turn up the feed, tighten the seed rolls and get some 
increase in capacity, and let the lint cleaners take care 
of the smoothness. However, we quickly encountered that 
old problem of getting rid of the seed at a rate consis-
tent with the rate the lint could be removed from the 
seed. This is the primary reason the Vandergriff Capacity 
Booster Roll Box Conversion became so popular. The main 
feature of this conversion was the angle of the lower 
front section of the roll box. This steeper lower section 
allowed the seed roll to approach the saw at an angle of 
twenty degrees off vertical on all gins except the Mur-
ray, which had a ten degree approach angle. 

This steeper approach angle caused the seed roll to 
have a more drastic sag as it made the turn between the 
seed fingers and the gin rib. Since practi

ca
lly all of 

the seed in the roll are fully - 	except for a thin 
layer on the outer surface, this surface must be rup-
tured in order to free the ginned seed. It is this sag as 
the seed roll makes this turn that ruptures the surface 
of the seed roll and releases the ginned seed. And the 
more drastic this rupture, the more rapidly the seed are 
discharged. If the rupture is too severe, partially gin-
ned seed may be discharged. 

K11 

This roll box conversion, with its improved seed dis-
charge, permitted the gin to operate with a tighter seed 
roll, which removed the lint faster, and thus increased 
capacity. In order to remove the lint faster it is neces-
sary to have enough pressure to hold the seed against the 
saw teeth points, otherwise the seed will escape this 
action without being ginned, at least they will have to 
make more passes to get the lint removed. 

I mentioned that a ten degree approach angle was used 
on the Murray gins. The reason for this is that the saws 
are spaced closer together on the Murray than other gins 
so a steeper angle could be used and still get clean seed 
at a good capacity. The Continental 120-12" Saw Gin has 
the widest saw spacing of any, being .787" vs. the Murray 
of .71875". The other manufacturers are somewhere in 
between, at least they were until recently when closer 
saw spacings came into use. 
It is well known that Vandergriff was involved in the 

development of the Luirrnus High Capacity Gin with the 
agitator in the seed roll in the late l950s, actively 
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participating in the experimental work and final develoLD-
ment. The patent No. 3,090,001 was issued to Vancergrif 
and Pease. 

This agitator cylinder was located only three fourths 
of an inch off the saw, and as the seed roll passed 
between the serrated discs of the agitator and the sure-
face of the gin rib, with the saw blades projecting into 
the dense mass, the seed hardly had a chance to escape 
the action of the saw teeth. Thus the lint was readily 
removed from the seed. In this case the pressure against 
the saw was equivalent to a very dense seed roll, while 
the revolving powered cylinder was moving the mass over 
the saws. The pressure exerted in this way could not be 
duplicated without the rotating cylinder positioned close 
to the saw. Since this cylinder was made up of serrated 
discs set on a shaft at an angle so that, as thecylinder 
rotated, the discs wobbled back and forth across the 
saws, it is claimed that the agitator powers the seed 
roll, and there is little doubt that it does help the 
seed roll turn. But none of the explanations as to the 
benefit from powering the roll are very convincing. Neit-
her is the argument that shifting the seed roll by the 
action of the wobbling discs presents fresh fibers to the 
saw, very convincing. However, there is no 9uestion a-
bout the superior capacity of the gin, but it is, as 
already stated, the result of the pressure of the mass 
against the saws at the ginning point, and the agitator a 
very conveninent and successful means of providing this 

IW'ENTOR5. 
11 	 A'eel L Vo,di,q,, ff 

WMiorn C Pease lB 
BY 

V4toueys 



pressure. The argument that it helps load the saws is 
also not very convincing because it is quite obvious the 
saws will load up with whatever amount of cotton that is 
presented to them in the huller breast and take it into 
the seed roil. 

The next logical question regarding the Luirunus seed 
roll is how the rapid seed discharge is accomplished. It 
is primarily a function of the steep sag angle provided 
by the steep lower front of the seed roll cavity. As can 
be seen from the patent drawing, the lower front of the 
roll box is vertical. This step approach severely rup-
tures the surface of the roll as it makes the turn over 
the saws. This results in a very rapid seed discharge to 
match the lint removal capacity resulting from the high 
pressure at the ginning point. 

So, it is this pressure against the saws and the good 
seed discharge that is primarily responsible for the 
excellent capacity. 

I hasten to add that this beneficial pressure which is 
such an aid to the capacity has an adverse affect on the 
smoothness of the sample. The results are similar to 
tight roll ginning, except much worse. And, without lint 
cleaning the samples are not at all acceptable. Also this 
added pressure applies the disc brakes sufficiently to 
require more than one half horse power per saw. Actually 
the brakes can be applied to the point of re9uiring 
almost one horsepower per saw, but I never like to use 
more than one half horsepower per saw. 

The success of thisam for over twenty five years 
speaks for itself. It Fuas been a major factor in the 
success of Luurimus. 

As further background on the develoinents in gin stand 
capacity, probably the next most significant developnent 
was the reduced saw spacing. All sins were encountering 
problems with too much residual lint on the seed with the 
use of the normal spacing of around three fourths of an 
inch. While at Boswell, Vandergriff insisted that Conti-
nental Gin Co. supply a closer saw spacing for the 119 
saw gins. This resulted in the 141 saw conversion and all 
of Boswell's gins were converted with a resulting signf i-
cant decrease in residual lint and an increase in capaci-
ty. 

The advantage of the closer saw spacing spread to other 
companies and the industry will probably continue to 
explore the potential of the reduced spacing. 

In 1977, Vandergriff started work at both Elbow gin and 
J.G. Boswell Co. on possible ways to improve the capacity 
of the 12" saw gins. The conclusion had been reached that 
if signficant capacity increases were to be attained it 
would have to come from both removing seed from the core 
of the seed roll, and closer spaced saws. Experimental 
work had been done in 1976 at Boswell on a couple of 
methods of skimming seed from the outer surface of the 
roll and spilling then out of the gin through the huller 
breast. This showed considerable promise, but controlling 
the residual lint proved to be a problem. 

The season of 1977 was spent experimenting with some 
crude methods of getting seed out of the core of the seed 
roll through a tube. Also some work was done on a fabri-
cated narrow rib. The first tube was a Viece of five inch 
aluminum tubing with 1"x6" slots. Driving the tube 
proved to be a problem and also we were not successful in 
getting enough seed into the tube. 

We started the 1978 season with a tube with a conveyor 
in it but this proved to be complicated mechanically for 
our resources so we went back to the idea of getting the 
seed into a tube and conveying them out by air. We found 
that PVC pipe was easy to work with and by the end of the 
1978 season we felt we had learned enough to produce a 
production model for the 1979 season. 

After many trials and tribulations we got stainless 
steel perforated metal tubes rolled, welded and straig-
htened. These were sixteen gauge with three eight mc 
holes. They were approximately five inches in diameter. 
Getting these mounted through the heads of the old 120-
12" saw CGC gins with the cast iron saw bearing housing 
with the breast support track on top of it took some 
doing. How did it is probably of not much interest to 
you, but we did get it done on two stands. 

They operated relatively trouble free and the results 
were well beyond anyone's expectations. For that seventy 
day season those two stands ginned 19,941 bales for an 
average of 278 bales per day. 

These gins were equipped with 75 hp motors and the saw 
shaft speed was increased during the season to 830 rpm. 

The original seed tubes at Elbow, along with bearings, 
blowers and other components on the two gin stands have 
now operated through the 1985 season, a total of seven 
seasons. In 1981 tubes were added to two more stands. In 
the meantime Hot Shelf Dryers were added along with other 

improvements, which made possible the use of more of the 
capacity of the six gin stands. By 1984, the plant capa-
city had reached a maximum of about 1,000 bales pet day 
with a season average of around 850 bales per day. 

II IL 

THE ONE HUNDRED FIFTY TWO SAW GIN 

We had been aware all along that we were leaving more 
lint on the seed than was desirable, although residual 
lint tests showed them to be competitive. The most logi-
cal approach to improving this situation would be to cO 

to a closer saw spacing. Keep in mind that we were still 
operating the 120 Saw Gins with the .787" saw spacing. We 
had continued our efforts to develop a fabricated rib 
that would permit us to close up the saw spacing. Finally 
we decided to try to adapt an existing rib having a 
spacing of about five eighths of an inch. This worked out 
to permit us to use 152 saws in the frame of the old 
120 saw gin. After considerable engineering effort we 
were able to get this rib located so that we would have 
the proper rib-saw tooth relationship. The cross sectio-
nal view of this gin is shown on the following page. No 
change was made in the seed tube components. A slight 
change was made in the top roll box scroll to accommodate 
the relocation of the upper end of the new ginning rib. 

Some vanes were added to the lower front of the roil 
box where the seed fingers would normally be, and the 
seed fingers could still be used if desired. These vanes 
served to aid in breaking the bottomn of the seed roll as 
it makes the turn, since the closer spaced saws tend to 
hold the roll up as it makes contact with the saws. These 
vanes also aid in the selectivity of the seed from a 
residual lint standpoint. 

Note that the huller ribs are merely short pieces of 
three sixteenth inch flat bars with one forty-five degree 
break. The space between the upper end of the flat bars 
and the bottom of the plate holding the vanes permits a 
free flow of the cotton into the seed roll. 

Wet a set of the necessary parts made up in time to 
install them on one stand late in the 1984 season. These 
parts included new ginning ribs, new top and bottom rib 
rails, new fabricated huller ribs and the lower huller 
rib rail, a new saw shaft, saws and space blocks, and a 
new top roll box scroll. 

The gin was put into production with absolutely no 
problems. It performed up to 10 bales per hour with a 75 
hp motor on the saw shaft, and the residual lint was at 
least one and one half percent less than before the 
conversion. 

We did not change the angle of the Vandergriff roll box 
fronts, which are still twenty degrees off vertical, 
however with this saw spacing we will get better results 
with a ten degree approach angle. 

we made no change in the 4d el 30 Huller front of the 
gin. 

This performance justified the conversion of the other 
five stands for the 1985 season. If you have any ques-
tions about what kind of problems we had, I think they 
can be answered by recapping the ginning record for the 
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season. In 78 days, 67,600 bales were ginned for a daily 
- average of 866.61 bales per day. This is an average of 

36.1 bales per hour for every hour of 78 straight days. 
- The best 24 hour run was 1,042 bales, for an average of 

43.4 bales jeer hour for the entire 24 hours. 
Keep in mind that these gins are 1959 Models, and we 

- believe that with the modifications we have made they are 
about competitive with any gins in use today, new or old. 

- The fact that two of these six stands do not have seed 
tubes may be of some interest to the reader. The 
conversion procedure for these is exactly the same as 
those with the tubes. The operating results are very 
good, except of course, at a lower capacity. How much 

- less? Probably two bales per hour. 
The plant does not gin modules. The cotton all comes 

into one 8 foot wide separator, then into a 6x12 Hot 
Shelf Dryer, a 10 foot-6 cylinder cleaner, another 6x12 
Hot Shelf Dryer, and then splits into two lines. The 

- original two sets of 6 foot inclined and impact cleaners 
are still feeding the distributor. 
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An Automatic Microcomputer Sensing and Control System 

to Monitor Choke-Ups in Cotton Gins 
by W.A. Supak, Texas A&M University 

In 1983, Texas cotton gins pocssed over 2,300,00 
bales of cotton and spent nearly' 17 million on proces-
sing operations (Agricultural Statistics, 1984). Fuut1er-
more, Teny Price of the Texas Cotton Ginners' Association 
has indicated that during,peak'ginning periods, Texas 
cotton gins were naintainèd at fall dapacity for only 60% 
of the time. This by consertrative estimates represents.a 
loss in excess of $3 million when an efficiency loss of 
$1.40/bale is applied (Williams, 1982). These losses are 
of a substantial magnitude and, in some cases, are resul-
ting in gin closures. 

Rising electrical costs play a significant role in ,66  
finarcial difficulties encountered by ginners, The ef-
fects ar amplified When it i's nOted that the electrinal 
rates charged to inners is based on their peak fifteen 
minute demand period of every month (Parnefl and Price,. 
198) This chabing system implies that one extreme de-
mand period can resu1t in considerable losses. 

The prituary source of 'elé'dtridal demand within the 
cotton gin is the pneumatic conveying system. Further-
mote, maxiinuni' pneumatic demand is encountered not when 
fans are fully loaded but when blowing air, a situation 
often occurring during choke-ups. With this knowledge, a 
logical concept for saving money has been developed - 
shut the gin down upon detection of a choke-up and reduce 
the electrical rate being charged each month. This con-
cept was selected as the focus 'for AMSPC. 

Due to the complex nature of this ptoject and time 
constraints encountered, the scope was limited to a 
thorougb ana1sis of pettinent factors surrpundthg imple-
mentation of a microconputer-based control system. Econo-
mics, system components, sensor type and location, syn-
chronization of shutdown, and the human factor were all 
considered. The final goal was to establish a base for 
further research. into the possibility of'autopro-
cess

aticpro-
cesscontrol in cotton' ginning and hopefully promote 
technological advancement in cotton processing. 

AMSAC DESIGN CRIRIA 

In order to approach the problem of designing a control 
system for cotton' gins, it was felt there was a need to 
establish certain' parameters concerning design decisions. 
Four criteria were deemed critical for the design. 

The first of these is that the design should adapt to 
the ginning oeration and its environment. This parameter 
is of utmost importance in choosing sensing and control- 
I ing equipnènt capable of withStanding the dust asso-
ciated with ginning and the vibrations found in machinery 
and ducting. It also has an influence on microcomputer 
and related component placement. 

The next consideration is one of flexibility. Since 
nearly all cotton gins are different from one another, it 
seems imperative that the system developed be as generic 
as possible. Another factor emphasizing flexibility is 
the acknowledgement that ginners frequently increase 
ginning capacity by adding machinery. Consequently it in 
believed that the final product should have the ability 
to expend with gin growth. 

Cost is also included as a parameter. A composite cost 
analysis to justify that the proposed design be able to 
pay for itself wLtbin a reasonable period of time (five 
years), has beer declared a necessity. Desired also is 
that the cost analysis include prices for specific compo-
nents selected through comparison measures as reconmnded 
AMSAC equipinert. 

The, last parabeter, but one possibly more imortànt 
that the 1atèr three. is the human factor. Being  cogni-
zant' of the fact that tCchñology for electronic gin 
control has been, in, existence for some tine, care was 
taken to examine why similar systems were not being 
utilized. it was deduced that this denial is the result 
of neglect by those systems to include a means for the 
gin operaror to monitor gin, status and manipulate the gin 
nienually. Thus, 'AMSAC incorporates a microcomputer for 
purcoseaf 'communicating the in status to the operator. 
With this addition, ginners will have on hand a tool 

which allows then to add their own expertise into the 
AMSAC system with a minimum of training.: 

AMSAC DESIGN, PRINCIPLE 

AMSAC oration, is intended to improve cotton ginning 
by combining .the, benefits of modern technology and human 
proficiency. This ,will be accomplished by includin a 
system override accessible by the ginner if so 'desired. 
Three levels of system operation are incorporated into 
AMSAC: smooth, caution, and crises. 

A screen display will be present on' the microcomputer' 
monitor at all times,, purpose being to serve as a con-
sJnt source of information on ginning status. The ginner 
cop isolate any portion of the gin on the computer to see 
if there is a problem at a machine or within a duct. 
During the caution or crisis]periods, however, AMSAC 
alerts the operator of iotentia1 problems. The monitor 
display isolates the point of trouble, and .a bell is  
sonded to warn of impending choke-up. The difference 
between the caution, and crisis levels is that AMSAC does 
no gin manipulation during the caution period. This al-
lows the ginner to use his own judgement in determining 
where he can make some minor adjustment within the gin to 
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a choke-up or permit AMSAC to automatically shut 

the gin down if gin operation worsens to the critical 
state. 

A4SAd operating levels are secified inthesystem 
software and are based on the individual parameters being 
monitored. The individual aspect should be' stressed at 
this point because individual machines, will have their 
OWfl; ranges of smooth and problem operation. These ranges 
must be set by the ginner since he is the 'person who best 
knows his equipment. 

Throu9h thse means, the "human factor" has been in-
cluded in AMSAC, not simply to make the system more 
attractive for those skeptical of sophisticated equip-
ment, bpt to make for a more complete, better system. A 
dCtaileddescrition of AMSAC comonents and their fun-
ction will be given in the following sections. 

NtC ODMFOMERM  

Just, as the letters in AMSAC stand for, the system is 
one of sensing and control. To best outline AMSAC compo-
nents and their function, it is easiest to break AMSAC 
down into its two distinct phases - sensing and control. 

THE SENSING CYCLE 
1 1 The sensing cycle consists of the collection of signals 
sent from sensing devices located throughout the gin. 
The cycle is comprised of the following 'components: 

1. sensing devices, 
2. signal transmission wire, 
3. voltage to current converters, 
4. interface system, 
5. microcomputer 

SENSINGDEVICE  
For total gin control, it has been determined that gin 

parameters of pressure, shaft speed, temperature, and 
relative humidity must be monitored. 

The pressure transducers used will measure air flow 
through gin ducting., The transducers emit a signal to the 
microcomputer based on this pressure measurement. The 
magnitude of this signal is the variable in the software 
progranining which determines AMSAC action. Due to the 
fact that choke-ups can occur at any number of areas 
within a gin, a decision has been made to place a pres-
sure sensor in ductwork between all machines. 

Shaft speed transducers will operate under the same 
principle as the pressure transducers. If a choke-up 
occurs within a machine, the drive shaft will bind and 
consequently has a reduced speed. Since the machines are 
the location of most choke-ups, a sensor will be placed 
on the nain driveshaft of every machine within the gin. 
An indirect advantage of using this many shaft seed 
sensors is the possible use of the recorded readings in a 
maintenance program. 

Tower driers are to be the location of the temperature 
sensors. These are incorporated into AMSAC because most 
gins are already usin9 some form of temperature regulator 
within their tower driers. By utilizing these sensors, 



the ginner can be made aware of bow his tower driers are 
heating and if he is losing money by decreasing the 
cotton grade with too much heat (Griffin, 1977). 

Finally, a relative humidity sensor will be located in 
air ducting before the tower driers and immediately after 
should the drier have a moisture restoration system. 
Since the condition of the cotton is so critical for 
smooth ginning, it is felt that a humidity sensor should 
be used with the intention that a moisture regulating 
system could be added. 

A better depiction of sensor location can be seen in 
Figures 2,3. For this typical gin, a total of twenty-four 
sensors will be implemented. This nay see like a large 
number, but when the low sensor cost, compared to AMSAC 
cost and the machine wear maintenance benefit from shaft 
seed sensors is considered, the number is felt essen-
tial • It should be added that transducers do not necessa-
rily have to be limited to the selected types. If a 
ginner desires to monitor other parameters, motor ampe-
rage for purpase of motor maintenance perhaps; he should 
be able to do so with little difficulty. 

Signal I Qn 	nnt 
Each of the sensing devices described emits a signal in 

the form of a voltage. These signals must travel through 
long distances of signal wire (22 to 28 	) to eventual- 
ly arrive at the microcomputer. Several considerations 
warrant attention in choosing signal transmission compo-
nents due to this fact. 

Since the wire in which the signals are sent has a 
resistance, voltage drops are incurred during transmis-
sion, and these drojs increase linearly in relation to 
the length of the wire. If left unheeded, severe distor-
tion of the signal will occur; and in the case of very 
small (micro-volt) si(jnals, the message can be completely 
obliterated. 

To remedy this condition, voltage to current converters 
(current loops) have been isiplerented. The current loop 
device used in ANSAC can be the 2B20 produced by Analogue 
Devices. This mode1 converts the voltage to a 4-20 mA 
signal. An added benefit of using the 2B20 is that the 
operator can see whether a low reading is a result of an 
impending choke-up or a sensor failure. With this choice 
of transmission, a sensor failure can be detected and 
replaced immediately, with the control system still in 
operation. 

21i intgrf~tge Sy.5t iii 
Before the current signal can travel into the microcom-

puter for interpretation, it must be changed into digital 
code. Thus, some form of interface device must be imple-
mented. Since many different sensor lines need to arrive 
at the computer, the interface system used in AMSAC has 
to have the capability of multiplexing the signals - 
sending the siçnal.s into the computer in orderly form. 
Expanclibility is also a primary concern in choosing an 
interface system. 

Serving as the interface in the AMSAC system is the 
Nicro-Mac 4000 series by Analogue Devices and distributed 
by Omega Engineering. It consists of a master board with 
screw terminal connnectors for up to twelve sensors and a 
variety of expander boards for more sensor connections. 
AbSAC consists of twenty-four sensors and, thus, requires 
an expander board - the Micro-Mac 4010. Each board has 
four plug-in modules which serve as signal conditioners. 
Since all incoming signals are of the 4-20mA range, only 
one nodule model (the O1.V(01) is utilized. This simplifies 
expansion and allows for a capacity of 160 sensors if six 
expander boards are connected in series. 

The Micro-Mac interface also provides all multiplexing 
needs necessary for sequential signal flow to the micro-
computer. An added benefit, besides expandibility, is 
that the Micro-Mac  has on-board power supplies to provide 
all power required by the sensors for their voltage 
emissions. 

The ANSAC system utilizes the 1814 PC-AT microcomputer 
with a color display. The reason for the choice of the 
IBM is its widespread use in industrial applications, and 
the widespread service available for this particular 
computer. Another advantage is the fact that so many 
hardware and software manufacturers make their products 
compatible with the 1814. 

Once the signals iron the interface box have been 
submitted to the ni cx ocomputer, the sensing cycle is 
complete and the control cycle is started. 

E WWJi)L fSL 
The control cycle is the decision-making and action-

taking division of AMSAC. It consists of the following 
components: 

1. microcomputer and softre, 
2. interface system, 
3. select (control) lines, 
4. decoder/multiplexers, 
5. triacs. 

The actual method of control in ANSAC is by digital 
signals rather than voltage signals. 

Microcomputer nc1 Software 
Once the conditioned signals enter the microcomputer, 

the software program responsible for decieriny the 
signals is instigated. The signals are processed Into the 
microcomputer several tines per second as the saw pro-
gram calls the individual subroutines. Each signal is 
then compared to the parameters set within the program. 

This is the portion of AMSAC where the gin operator is 
granted access to information concerning gin status, and 
following this transfer of information, a coded signal is 
released to the control cycle containing the message of 
action or otherwise. 

Control .Interface 
Once the coded signals leave the computer, they tire 

Qrocessed through the same interface system as was used 
in the sensing cycle. With eight digital outputs, a one 
master board system can send up to sixty-four different 
messages (eax3ily exceeding the needs of a typical AMLiAC 
system). Theme messages, expressed in binary code, then 
leave the interface box via select lines. 

Select Lines 
The select wires carrying the codes are in the bun of 

a ribbon as seen in Figure 3. This ribbon runs throughout 
the gin where it is connected with similar lines connec-
ting to the motors (May, 1985). 

ei/MultipJ. 
Decoder/multiplexers analyze the signal for a shutdown 

message and are individually set to correspond to these 
messages. In the event that a code sent from the computer 
matches the setting of the decoder, a charge is emitted 
from the decoder/multiplexer to its corresponding triac 
located at the motor. 

Triacs 
The triac is the on-off relay wired into the power wire 

connected to the motor. The charge sent to the triac 
activates the device, at which tine, the power circuit is 
opened and the motor is turned off. 

Bn4MIUNLZED aiLUDCLAV  
A word should be mentioned about the manner in which 

the gin is to be shut down. An instant shutdown of the 
entire gin is not a desirable feature, since if a machire 
is shut down while fully loaded and processing cotton, 
there is a very real possibility that the gin will choke- 

u lyt
inuuediately uon start-up. AMSAC must have the capabi-
y to wait until after a machine has finished proces-

sing the cotton within it when the choke-up occurred. 
This is excluding the piece of machinery experiencing the 
choke-u and the fans and machines utream - all of 
which will be shut down immediately. 

N4SAC PFASIBILflY eIW' 

The rapid rise in electrical energy costs over the past 
fifteen years has created a need for effective energy 
nanagesient programs in cotton ginning. AMSjtC attempts to 
satisfy, this need by focusing on the pneumatic coflVeyln9 
system - the primary source of energy coost.miptiatx in 
gins. F.stimates show that when a choke-up occurs and fans 
are left in operation, power usage increased by 125% 
(Wi]liain, 1982). This excess consumption is the cost 
AMSAC ir; designed to eliminate. 

For comparison purposes, the feasibility study conduc-
ted makes use of a typical Texas cotton gin selected 
through analysis of the 1983 Southwestern nb] ic Service 
energy report. This gin produces 5000 bales per season at 



an energy cost of $0.10/kw-h. In addition, the gin has an 
average requirement of 74 kw-h per bale which exceeds by 
14 kw-h the consumption of an efficient gin (Parnell, 
1985). The critical phase of this study is whether the 
benefits of implementing AMSAC outweigh the costs. The 
benefit associated with AMSAC is the difference between 
the power demand during choke-up and the next highest 
demand period occurring at start-up. Choke-up peak demand 
for the sample gin is 1200 kw--h with a start-up surge of 
1100 kw-h lastina for ten minutes before a normal consum-
ption rate of 796 kw-h is reached. 

Upon making the calculations shown in the appendix, a 
net savings of over $27,000 per year is seen to result 
from AMSAC installation. When this savings is extended 
over a ten year period, a profit exceeding $300,000 is 
observed. ThiS number has incorporated into it a yearly 
maintenance cost computed as 10% of the initial AMSAC 
investment. The payback period for the initial cost of 
$19,558 is seen to be less than one year. 

It nay be argued that although AMSAC is saving honey, 
is not the number of shutdowns going to drastically 
increase with the system in operation? This, however, 
should not be the case since a study by Gordon Williams 
indicates that cotton gins are already experiencing down-
time every two hours. Also, the ginner does have at his 
disposal the system override. The override feature allows 
a minor problem to be fixed without having to shut down 
the gin. 

'Ie.).,i(.]i1 
The AMSAC concept has been proposed as a means of 

reducing cotton ginning costs by lowering peak electrical 
demand. This peak demand is coirsnly associated with 
increased pneumatic demand during choke-ups; and, conse-
quently, AMSAC shuts down cotton gins upon detection of 
choke-ups. 

Equipiient employed to perform this function includes: a 
microcomputer, an interface board, signal conditioning 
modules, decoder/modules, triacs, and sensors. 

Implementation of this system is estimated to save over 
$27,000 per year, with a ten-year savings of over 
$300,000. 

For AMSAC to become a reality, further research will be 
required in the following areas: additional parameters to 
monitor, ideal sensor location, alternative means of 
control, physical assembly of AMSAC, and industry 
acceptance. 

Ideally, AMSAC would not simply shut down gin opera-
tions but adjust fan and motor outputs to avoid choke-
ups. However, the expense associated with such a system 
and the gin modifications required were of such extremes 
as to deem this idea infeasible. Possibly, future prog-
ress in the ginning industry could change the status of 
this concept. 

This pater was developed in conjunction with a senior 
level design class at Texas A&M University. The subject 
was selected from alternatives presented at the beginning 
of the fall semester, 1985. Introducing the problem and 
serving as chief consultant for all project work was Mr. 
Tony Price, executive vice-president of the Texas Cotton 
Ginner's Association. The design team consisted of three 
members, and the final product was a result of equal 
contributions from the team. Fellow team members were 
Sherri Clements and Ed Harisalik. 
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EQUIPMENT SPECIFICATIONS 

SENSORS 
Pressure 	 - Omega PX 126-005D--V, silicon 

transducer, 50 niv output. 
Shaft Speed 	- Cole-Parnier P-8201-14, proximity 

transducer, 5v output. 
Temperature 	- Omega CPSS-316-12, copper 

constantan thermocouple, 20 my 
output 

Relative humidity - Thunder Scientific PC-2101, solid 

COMPUTER 	 - IBM PCAT (color machine). 

VOLTAGE TO CURRENT - Analogue Devices 2B20B, nominal 
CONVERTERS 	 input range 0-10v, 4-20 ma output. 

DECODER/MULTIPLEXERS - Texas Instruments 54/74 Family 
#150, 1 of 16 Data Selectors! 
Multiplexers, 4 input wires. 

TRIACS 	 - Square D Co. or Westinghouse 
Electric Corp. 4a, 200v/25a 600v. 

INTERFACE 	 - Analogue Devices Micro-Mac 4000 
INPUT/OUTPUT 	 (or Micro-Mega distributed by 

Omega) masterboard, Micro-Mac 
4010 (analogue expander hoard). 

INTERFACE M)DULES 	- Analogue Devices - 4X01 (6). 

INrERFACE/9c)PIWARE - Analogue Devices - IBM personal 
computer software support 
package AC1822. 
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THE INflIUJCrION OF THE JLTISPW LINT (1ENER 
By Russell Sutton and Larry Horn 

Engineer & Production Control Manager 
Horn Gin Machinery Co., Lubbock, Texas 

Abstract 
Due to the concern from the Ginning Industry of an 

increase in bark and grass reductions, along with poor 
grades, Horn Gin Machinery realized the need for a new 
Lint Cleaner which would increase the cleaning efficiency 
without affecting overall turn-out. The development of 
the Multisaw Lint Cleaner began in the fall of 1981 with 
the same basic concept as a saw type Lint Cleaner, with 
the addition of a second saw cyulinder. After 2 1/2 years 
of research, in April 1984 the first unit was field 
tested, and since then approximately 200,000 bales have 
been processed on 37 machines with the current season not 
yet complete. Performance tests indicate outstanding 
results without damaging the fiber quality below present 
levels which are now being accepted from conventional 
tandem lint cleaning systems. 

Introduction 
Cotton gins have been using Lint Cleaners out of neces-

sity since the early 19050's. The gins must be able to 
process the fiber in such a way as to bring the producer 
the highest price for his product. Marketing trends have 
fluctuated, moving the premium prices paid for certain 
grades up and down the scale each year. Considering the 
market price and loan prices each year the goal is almost 
always for the gins to deliver the best grade possible to 
give the highest return to the producer. The need for a 
better lint cleaner led Horn Gin Machinery to develop a 
machine to achieve the best grade possible, while riot 
lowering turnout and not affecting the quality of the 
fiber. In April 1984, the first unit was successfully 
field tested and since then approximately 200,000 bales 
have been processed through 37 machines. The basic opera-
tion, important features, general performance characteri-
stics, and tests and results forthe Multisaw Lint Cleaner 
are presented here to help define the overall per-
formance. 

Basic Operation 
The Multisaw Suer "86" Lint Cleaner basically com-

bines two conventional stages of lint cleaning into one 
machine with the addition of several new cleaning fea-
tures. The fiber is repared for the saw unit in exactly 
the same way as previous Horn Lint Cleaners, by passing 
through a condenser which forms a batt of cotton. The 
cotton enters the saw unit and is pulled under a feed bar 
arrangement and onto the top saw cylinder. Seven grid 
bars are placed opposing the top saw and handle the fiber 
in the same manner as five grids have in the past. This 
closer setting between grid bars allows less fiber to be 
lost without sacrificing cleaning efficiency. After the 
cotton passes around the top saw, the fiber is transfer-
red to the bottom saw cylinder and seated to the saw by a 
patented transfer arrarigment. As lint is passed from the 
top cylinder to the lower cylinder, slightly higher rim 
speed on the lower cylinder enables the fiber to thin out 
and is theoretically turned over to gain more exposure to 
the cleaning points. The cleaning section on the bottom 
saw contains the equivalent of six grid bars and incorpo-
rates three combing bars to facilitate the removal of 
bark and grass. Once the fiber leaves the bottom saw it 
is doffed with a brush cylinder and is removed from the 
machine. The Brush Chamber was redesigned from our old 
style lint cleaner to better doff the saw and virtually 
eliminates recirculation on the bottom saw and brush 
cylinder. 
Located behind the top saw cylinder is a suction nozzle 

which removes any fiber that remains on the saw past the 
transfer point. This lint is returned into the system 
through the inlet hood on the condenser. An analysis on 
this fiber shows that it is usable fiber but only con-
sists of less than 1% of all the cotton processed. The 
fiber return nozzle also keeps this lint from building up 
behind the feed works and causing potential problems if 
pulled through into the saw. 
Trash particles removed by the machine are pulled 

through two separate trash hoppers, one off of the top 
saw and one off the bottom saw. A double 30" fan is 
supplied to pull from these hoppers to obtain aproxima-
tely 3,000 CFW on each side, to have adequate air wash on 
the grid bars. This increase in air velocity helps keep 
trash from beging pulled back into the cleaned fiber. 

Important Features 
During the research and development stage of the Multi-

saw Lint Cleaner, as mentioned earlier, the main obl cc-
tives were to improve cleaning efficiency and minimize 
energy cost while keeping the Installation as simple as 
possible. When the finished product was complete the 
result was a lint cleaner that met and exceeded all its 
expectations. The capacity of the Multisaw remained equal 
to previous Horn Lint Cleaners, 10-12 bales per hour on a 
single unit. The physical dimensions of the machine re-
mained approximately the same with the addition of 2' - 
7" to the overall height of the saw unit. The Multisaw 
uses the same condenser as previous lint cleaners which 
bolts directly to the saw unit rather than using common 
legs to support both units. The Mulitsaw can easily be 
adapted to present systems both behind the gin stand or 
in a battery installation. In the event the Multisaw 
replacing two conventional lint cleaners, there will be a 
decrease in the amount of sheet metal required due to 
only one exhaust fan, one by-pass valve, and being able 
to be positioned closer to the lint flue due to having 
only one machine. With only one exhaust fan for two 
stages of cleaning, there will also be a decrease in 
pollution control devices as required for a particular 
area. 

Comparing horsepower requirements of two stages of lint 
cleaners to the Multisaw, each having the same capacity, 
IPsuits in a net savings of 25 hp for picked cotton areas 
and 35 hp in stripper cotton areas (Table 1). 

Maintenance of the Multisaw Lint Cleaner has proven to 
be less than tandem lint cleaning due to only one conden-
ser and feed works and one vane axial fan. With only one 
machine to clean and service during the season opposed to 
two machines, more time may be given toward making the 
Multisaw operate more efficiently. 
Tiditional features of the Multisaw include a variable 

speed drive to maintain proper batt thickness on the 
(x)ndei ncr • A low speed sensor device is mounted on each 
machine to monitor saw speeds and drop out the control 
circuit in the event of a drop in cylinder RPM due to 
overloading or voltage drop. There is also a time delay 
built into the condenser motor which allows the saw unit 
to reach full speed before the feedworks start. All of 
these electrical connections are easily made in a control 
box mounted on the front of the machine with only 12 
control wires running from the console and starter pa-
nels. 

Incorporated in with the variable speed drive is an 
emergency stop device which will brake the feed works and 
shut off power to the lint cleaner motors in the event of 
a person being pulled into the top 6" rollers. A kickout 
bar is placed across the front of the condenser and 
activates a switch and brake to prevent the feed rollers 
from continuing to rotate. The saws and brush will then 
coast to a stop and enable the ginner to correct the 
problem, reset the emergency stop, and continue opera-
tion. 

Performance Characteristics 
Lint cleaner perforanmcne can be discussed in a variety 

of ways, and is focused primarily at three major groups. 
Producers, gins, and textile mills each have different 
objectives all concerning the end result. While gathering 
information on the Multisaw Lint Cleaner, data was ob-
tained to show each of these groups how the performance 
characteristics are beneficial. Tests were conducted 
under controlled conditions at the factory and also du-
ring normal ginning. After almost two complete seasons, 
data has shown substantial improvements in grades based 
on county averages against gins within those counties. 
Results of tests comparing tandem lint cleaning to a 
single Multisaw System, show on the average equivalent or 
better grades by the Multisaw. Spinning tests conducted 
on cotton from stripper and picked cotton areas, compa-
ring tandem lint cleaning, Multisaw, and even one lint 
cleaner before a Multisaw, show only slight differences 
in spinning performance with no set pattern, better or 
worse. After approximately 200,000 bales have been proce-
ssed through Multisaw lint cleaning systems, actual ope-
rating performance has been exceptional. With machines 
running in every major cotton growing area, each instal-
lation has proven to help increase the producers price, 
give the gins competitive grades and turnout, and not 
affect the fiber quality delivered to the mills. 

- 

Tests and Results 
Specific tests have been made and data has been gat-

hered from various gin locations. The purpose of these 
tests are to analyze the performance characteristics as 
outlined before. Due to the nature of all gin installa-
tions having unique differences, tests were chosen and 



conducted at gin installations which were best suited to 
obtain the most accurate results possible. 

Qflparative Testing 
The gin most suited for a comarison test between 

tandem lint cleaning vs. a Multisaw Lint Cleaner was 
Elbow Enterprises, Visalia, California. This particular 
installation has a split stream overhead feeding a double 
battery gin. One press has tandem lint cleaning, the 
other has Multisaw Lint Cleaning with the option of three 
stages. All of the lint cleaners in the gin are Horn Gin 
Machinery equipsent Q)mparison tests of cleaning effi-
ciency were made using the same load of cotton and sam-
ples were taken simultaneously on both sets of lint 
cleaners. Four samples per bale were pulled from four 
bales before, during, and after tandem lint cleaning, and 
also from before and after the Multisaw Lint Cleaner 
only. All the fiber testing was conducted by the Texas 
Tech University Textile Research Center, Lubbock, Texas. 
The before samples were all averaged together giving 32 
replications and the after samples were averaged with 
their respective groups of 16 samples each. The results 
of the JIVI Data and Shirley Analyzer test are listed and 
the differences between the Multisaw Lint Cleaner and 
tandem lint cleaning show no significant difference at 
the 5% level (Table 2). Staple remained exactly the same 
after processing through a Multisaw Lint Cleaner (WS) 
and Tandem Lint Cleaning (TLC). Uniformity Ratio 
decreased from 83.23 before 1/C to 82.35 and 82.21, after 
PLC and WS respectively, again showing no significant 
difference between the methods of processing. Strength 
increased from before 1/C to after PLC .14 G/Tex, but 
decreased .41 G/TEX from before 4/C to after M/S. 
Micronaire values after WS were higher than TLC, 4.12 
opsed to 4.04, each of these slightly lower than the 
inlital 4.16. The Grade Index values showed 94.75 for 
before L/C, 98.38 for PLC, and 100 for N/s. The percent 
non-lint figures follow a similar pattern, 4.32% before 
1/C, 1.77% after PLC, and 1.70% after N/S. The percent 
short fiber results were taken from the spinning test 
samples and are only from a one sample test, and 
therefore do not reflect any averaging. These show 
percent short fiber after PLC 14.6% less than 1/2" in 
length, and after WS only 11.0% less than 1/2" in 
length. 

admina Data 
Spinning performance tests were also conducted at Elbow 

Enterprises. The spin test samples were pulled just prior 
to the samples taken for the comparative test. Three spin 
test samples were taken, utilizing each option available 
at that particular gin. One sample after only a Multisaw 
Lint Cleaner, one sample after one single lint cleaner 
before a Multisaw Lint Cleaner and one sample after two 
stages of lint cleaning. The results for each test are 
listed in tables 3, 4, and 5 respectively. These spin 
tests were also conducted by Texas Tech, and were set up 
to best typify a normal textile mill spinning operation. 
Upon completion of spinning all three samples, no prefe-
rence of one particular method of lint cleaning was 
expressed by the operators, with no apparent differences 
in spinning performance. While conducting these tests the 
Textile Research Center had no indication of how each of 
the three samples had been processed or where they were 
taken. The comparison between the three sets of results 
can only be analyzed by experts from the textile indus-
try. If any conclusions can be made, it can only show the 
differences between the three samples follow no set pat-
tern, and that if anything the three stages of cleaning, 
with one single saw lint cleaner with a Multisaw Lint 
Cleaner has no more effect on spinning than two conven-
tional stages of lint cleaning. 

Other spinning test and fiber testing have been conduc-
ted since early development of the Multisaw in order to 
determine the effects on strength, length, neps, unifor-
mity, short fiber, etc. Early tests were conducted to 
show difference in each of these categories before and 
after the Multisaw Lint Cleaner. Identical spinning test 
samples were sent to Clemson University School of Tex-
tiles and to Texas Tech and tests were run as close to 
the same as possible. At this point differences from 
before and after showed little significance and no stan-
dards had previously been established to help analyze 
lint cleaner effects on spinning peforinance. This was the 
main reason for running the tests on the cotton taken 
from Elbow Enterprise through three different cleaning 
systems.  

and turn-out are always mentioned. To give the best 
indication of the two items mentioned above for the 
Multisaw, a test was run at New Tex Gin, Plains, Texas. 
This gin has a new system which gives the option of one, 
two or three stages of cleaning through Horn Gin Machin-
ery Equipment. The trash from all the lint cleaners are 

Machin- 

g7 through a set of collectors and then pressed into a 
mote bale with no cleaning on the motes. A sin9le 475 lb. 
bale was ginned and processed through one Multisaw. The 
breakdown of the trash for this one bale is outlined 
(Table 6). The total weight of trash removed from this 
bale weighed 40.5 lbs. A Shirley Analyzer test was run on 
this sample of trash and showed 24.8 lbs. of pure trash 
and 15.7 lbs. of lint. A Peyer AL101 Short Fiber Test was 
run on the 15.7 lbs, and showed only 1.6 lbs. of lint out 
of the total trash removed from that bale was the staple 
length or longer. This helps document the lint savings of 
the Multisaw Lint Cleaner and also shows a cleaning 
efficiency of 70.24%. The efficiency is figured as a 
ratio of the non-lint content removed from the sample to 
the non-lint content as it enters the lint cleaner. 

1ciL 	iinc 
Success of the classing office is one true indication 

of the effectiveness of a lint cleaning system. Shown in 
Table 7, are six weekly totals from the Lubbock USDA 
Classing Office and also the same weekly totals from 
Lubbock Cotton Growers (LOG) , Lubbock, Texas. This six 
week ginning period reflects approximately 12,000 bales 
ginned at LCG. The percentage of bark reductions for the 
first five weeks show LCG to be 10% below the average for 
the Lubbock Classing Office. The grade percentages shown 
for the two major grade categories this season reflect 
LM having a higher percentage of Strict Low Middling 
Lijht Spot (42) and a lower percentage of Low Middling 
Light Spot (52) than the classing office average. 

During the same six week period, figures in Table 8 
show the comparison of Mesa Gin, Lamesa, Texas to the 
weekly totals from the Lamesa USDA Classing Office. The 
grade distribution for Mesa Gin shows the majority of 
grades fal1inç into the Middling Light Spot (32) category 
with the remainder primarily in the Strict Low Middling 
Light Spot (42). The averages from the classing office 
show very few Middling Light Spot (32) with the majorit 
failing into the Strict Low Middling Light Spot (42) an 
Low Middling Light Spot (52) categories. 

Both of these gins have Multisaw Lint Cleaning Systems 
which help keep them every competitive in their areas. 
Analysis of the tables show each tin having lower bark 
percentages, lower average trash indexes, and having 
higher percentages in the preferred grade categories. 

&minary 
The Multisaw Lint Cleaner was developed to meet the 

needs of the industry and utilize all possible features 
which could be incorporated to make this machine as 
efficient as possible. By using one condenser, and two 
saw cylinders, grid bar configurations, combing bar arra-
ngements and a special transfer and seating technique, 
this new lint cleaner can handle adequate capacity and 
deliverpremium results. Test results show increase in 
grades of gins with these lint cleaners, along with very 
snell amounts of usable fiber loss. Spinning data shows 
the Multisaw does not reduce the fiber qualities which 
are important, to textile mills no more than conventional 
tandem lint cleaning. 

Horn Gin Machinery would like to express appreciation 
and special thanks to the following individuals who have 
cooperated in the accumulation of data during the past 
two years. Texas Tech University Textile Research Center, 
Jim Parker, Harry Arthur, Edwin Foster, and MarvinSmith; 
Clemson University School of Textiles and Clarence Rod-
gers; Elbow Enterprises and Bob Fans; Lubbock Cotton 
Growers and Gene Beck; Ocho Gin and Wayne Mixon; Mesa 
Gin, Jerry Harris and Ron Brown; New Tex Gin and Gale 
Craft; and Jerry Hartman, Producer, Plains, Texas. 

When discussing lint cleaner waste the terms fiber loss 



Table 1. 	Comparison of Horsepower Requirements 
Tandem Multisaw 

Lint Cleaners Lint Cleaner! 
Saw Unit 	) 1-40 Hp.or 50 Hp. 	- 
Condenser ) 2-40 Hp.(l per mach.) 1- 5 Hp. 
Trash Fan ) 1-20 Hp. 
V.A.Fan 2-20 Hp.(l per fan) 1-20 Hp. 
Total 120 Hp. 85 Hp.or 90 Hp.-  
1/ 40 Hp. for stripper areas, 50 Hp. for picker areas. 

Table 2. Fiber Quality Compison 	" 
,, 3 Before 	Tandem- Multisaw- 

Measurement 	 Any L/C 	Lint Cleaning Lint Cleaner 
HVI DATA 
Length, 	in. 	 1.15 	1.14 1.14 
Uniformity Ratio 	83.23 	82.35 82.21 
Strength,G/Tex 	28.87 	29.01 28.46 
Micronaire Value 	4.16 	4.04 4.12 
Grade Index 	 94.75 	98.38 100 
Non-lint content,% 	4.32 	1.77 1.70 
% S.F.less than 
l/2"4/ 	 N.A. 	14.6 11.0 

1/ Same Cotton, identical conditions, ginned at same 
location. 

2/ Average of 32 replications. 
3/ Average of 16 replications. 
4/ Results from Peyer AL101, TTUTRC. 

Table 3. 	Spinning Data thru 1 - Mu1tisaw"V 
0E22 	RS 22 R930 

FIBER DATA 
Micronaire 	 4.17 	4.17 4.17 
2.5% Span 	 1.085 	1.085 1.085 
Pressley "0' Gauge 	 99.09 	99.09 99.09 
Uniformity Ratio 	 43.6 	43.6 43.6 

MANUFACTURING 
Opening & Carding Waste 	9.50 	9.50 	9.50 

YARN & STRENGTH APPEARANCE 
Pounds 	 107.04 	118.36 	84.93 
Breakfactor 	 2,355 	2,604 	2,548 
Yarn Grade 	 B 	 C 	 D 
Yarn Appearance Index 	110 	90 	70 

YARN EVENNESS 
Uster % CV 	 15.71 	22.38 	24.79 

YARN IMPERFECTIONS/ 
1000 YDS 

Thick 	 164 - 1,280 	1,921 
Thin 	 27 	428 	722 
Naps 	 266 	586 	1.264 

SPINNING DATA 
Yarn Count 	 22/1 	22/1 	30/1 
T.M. 	 4.81 	4.25 	4.25 
Spindle Speed 	 - 	10,000 	10,000 
Rotor Speed 	 55,000 - 	- 	 - 
1/ Spinning Test Performed by Texas Tech University 

Textile Research Center, Lubbock, Texas 
2/ All variations, same cotton, identical conditions, 

ginned at same location. 

Table 4. Spinning Data thru 1 - 86" Lint Cleaner and-1/21  
Multisaw 

OE 22 PS 22 RS 30 
FIBER DATA 
Micronaire 4.02 4.02 4.02 
2.5% Span 1.075 1.075 1.075 
Pressley "0" Gauge 99.18 99.18 99.18 
Uniformity Ratio 42.5 42.5 42.5 

MANUFACTURING 
Opening & Carding Waste 	9.32 	9.32 	9.32 

YARN STRENGTH 6 APPEARANCE 
Pounds 	 108.27 	115.82 	85.90 
Breakfactor 	 2,382 	2,548 	2,577 
Yarn Grade 	 B 	 C 	 D 
Yarn Appearance Index 	110 	90 	70 

YARN EVENNESS 
Uster % CV 	 15.70 	22.35 	24.97 

YARN IMPERFECTIONS/ 
1000 YDS 

Thick 	 138 	1,244 	1,951 
Thin 	 28 	451 	809 
Naps 	 218 	453 	1,191 

SPINNING DATA 
Yarn Count 	 22/1 	22/1 	30/1 
T.M. 	 4.81 	4.25 	4.25 
Spindle Speed 	 - 	10,000 	10,000 
Rotor Speed 	 55.000 
1/ Spinning Test Performed by Texas Tech University 

Textile Research Center, Lubbock, Texas 
2/ All variations, same cotton, identical conditions, 

ginned at seine location 

1/2/ Table 5. Spinning data thru Tandem Lint Cleaning 
OE 22 RS 22 RS 30 

FIBER DATA 
Micronaire 4.07 4.07 4.07 
2.5% Span 1.083 1.083 1.083 
Pressley "0" Gauge 98.91 98.91 98.91 
Uniformity Ratio 43.8 43.8 43.8 

MANUFACTURING 
Opening & Carding Waste 	9.09 	9.09 	9.09 

YARN STRENGTH & APPEARANCE 
Pounds 	 110.36 	117.54 	88.66 
Breakfactor 	 2,428 	2,586 	2,660 
Yarn Grade 	 B 	 C+ 	D 
Yarn Appearance Index 	110 	100 	70 

YARN EVENNESS 
Uster % CV 	 15.60 	21.31 	23.65 

YARN IMPERFECTIONS/ 
1000 YDS 

Thick 	 153 	1,032 	1,685 
Thin 	 24 	313 	540 
Neps 	 243 	464 	1,063 

SPINNING DATA 
Yarn Count 	 22/1 	22/1 	30/1 
T.M. 	 4.8 	4.25 	4.25 
Spindle Speed 	 - 	10,000 	10,000 
Rotor Speed 	 55.000 	 - 	 - 
1/ Spinning Test Performed by Texas Tech University 

Textile Research Center, Lubbock, Texas 
2/ All variations, same cotton, identical conditions, 

ginned at same location 



Table 6. Breakdown of Trash Content 
Bale weight 475 	lbs. 
% Non Lint Before Multisaw 8.40% or 39.9 lbs. 
% Non Lint After Multisaw 2.50% or 11.8 lbs. 
This shows a removal of 28.1 lbs. of non lint 
Total Trash Weight - 40 1/2 lbs. 
% non lint of trash 61.26% or 24.8 lbs. 
% of lint in trash 38.74% or 15.7 lbs. 

Fiber length 	breakdown of lint in trash 
Less than 3/8" 	= 24.7% or 3.9 lbs. 
Less than 1/2" 42.4% or 6.7 lbs. 
Less than 5/8" 	= 55.8% or 8.8 lbs. 
Less than 3/4" 	= 68 	% or 10.7 lbs. 
Less than 7/8" 80 	% or 12.6 lbs. 
Less than 1" 89 	% or 14 lbs. 
Less than 1 1/8' 	= 95.7% or 15 lbs. 
Less than 1 1/4' 	= 99.1% or 15.6 lbs. 

Staple Length of Bale = 1.0175 
89% or 14 lbs. of the lint in the trash was less than the 
staole lenoth 

1/ Results from Peyer AL101 Texas Tech University 
Textile Research Center 

Table 7. Lubbock Cotton Growers vs. USDA Classing Office, Lubbock, Texas 
Avg. 

Bark % Trash % 42 %52 Staple 
Index Avg. 

USDA LCG USDA 	LCG USDA LCG USDA LCG USDA LCG 

11-8 to 11-14 18 7 4.27 	3.98 50 85 39 12 31.8 31.0 

11-15 to 11-21 20 11 4.23 	4.00 50 79 35 14 32.0 31.2 

11-22 to 11-28 19 10 4.16 	3.95 53 79 32 10 31.8 31.7 

11-29 to 12-6 25 15 4.21 	4.05 50 66 38 25 31.9 32.3 

12-7 to 12-13 25 15 4.18 	4.15 50 64 36 32 32.1 32.5 

12-14 to 12-20 26 24 4.17 	4.13 51 59 37 37 31.7 32.6 

Table 8. Mesa Gin vs. USDA Classing Office, Lamesa, Texas 
Avg. 

Bark % 	Trash 	% 32 	% 42 	%52 	Staple 
Index 	 Avg. 

USDA MESA USDA MESA USDA MESA USDA MESA USDA MESA USDA MESA 

11-8 to 11-14 	25.5 23.87 4.17 3.65 	6.1 43.6 35.2 27 	37.7 	2.6 32.24 31.28 

11-15 to 11-21 	29.2 32.0 4.24 3.30 	5.4 37.3 32.2 48.1 40.4 	6.9 32.22 31.05 

11-22 to 11-28 	20.4 12.4 4.03 3.10 	8.0 56.7 44.1 26.3 30.6 	0.4 32.02 31.0 

11-29 to 12-6 	24.0 14.0 4.13 3.29 	4.7 41.5 41.4 33.9 34.3 	2.0 32.06 31.52 

12-7 to 12-13 	15.0 10.0 3.92 3.29 	9.4 41.3 50.1 31.4 19.3 	3.5 31.85 31.4 

12-14 to 12-20 	18.0 18.0 3.96 3.43 	6.9 32.5 54.8 50.0 21.4 	4.6 31.81 31.49 



MURRAY CARVER BIG] CAPACITY '1W) STAGE SEU) CLEANER 
By Michael A. Mizer, Director of Engineering 

and 
Bob Stanley, Director of Domestic Sales 

SWPE 
This seed cleaner addresses an area that has long been 

a problem in the West Texas Region where mechanical 
stripping and high capacity ginning has made a compromise 
to quality clean seed that is currently being sold to an 
oil mill for processing. 

The seed cleaner seems to be economically feasible 
where the ginner is being docked for foreign matter in 
his seed. This foreign matter consititutes a high percen-
tage of stein, sticks, fly lint, hull pepper, and immature 
or dead seed (commonly referred to as pops). 

In the design of this seed cleaner, sand, rocks, tramp 
metal and other high density foreign material has been 
ignored so as not to complicate the objective of removing 
the highest volume of foreign material, with a minimum of 
expense for maintenance, space required, and power con-
sumed. 

DESIGN AND FWW 
The design of the seed cleaner takes into consideration 

the space available in a standard gin layout and can be 
installed anywhere along the main seed and trash conve-
yors coming from under the gin stands to the seed scales. 
Please refer to layout drawing #E3-8503020--IM. A simple 
loop can be provided from the seed conveyor to a mechani-
cal lift where the seed is metered into the seed cleaner 
and, after cleaning, can be spouted right back into the 
same seed conveyor down stream. The trash is divided into 
two groups. 
1. Fly lint, hull pepper, light leaf, and pops are air 

lifted in the first stage and collected commonly over the 
ginners existing trash bin. 
2. Sticks, stems and large trash are conveyed mechani-

cally out discharge spouts to existing trash conveyor 
normally running parallel with the seed conveyor. 
Further consideration has been given to the design of 

the seed cleaner in the area of dust control, safety, and 
maintenance. The cleaner comes completely enclosed on all 
sides except the front using a combination of metal and 
plastic paneling to protect the worker from rotating and 
mechancial hazards. This enclosure also promotes drafting 
of air from the front of the machine to the rear for the 
requirement necessary on the 1st stage cleaning. This 
drafting places the entire enclosure in a sli9ht negative 
vaccum which prevents dust and air borne particles from 
escaping to the working area. 

Eight large moulded inspection doors are located on 
either side of the cleaner for easy access to the screen 
and alternate maintenance areas. These doors can be lif-
ted off in tight access conditions. The top enclosure 
acts as a platform for inspection on the first stage 
cleaner which mounts above. 

QR1TION 
The high capacity seed cleaner makes a break with 

traditional seed cleaning normally found in an oil mill. 
The standard practice of seed cleaning normally takes 

the flow of incoming seed directly to a shaker of some 
description where screening of sticks, rocks, and large 
trash are scalped off the top screen. Then the seed is 
sized and rides across the intermediate or middle area 
and the small trash, sand and dirt, etc., is evacuated 
across the bottom. The seed is then fed into an air 
classification chamber where the light density lint, 
per, hull, leaf, etc. is lifted away from the clean 
se
ppe
ed. 
This standard method of seed cleaning seems to be in 

wide use and does a remarkably good Pb but has a major 
problem in capacity. Since the seed is being fed directly 
to screens much of the lint and hull has not yet been 
separated and tends to hair over the screens, rapidly 
choking the perforations, causing a slow down in capacity 
and requiring constant cleaning and maintenance. 

The new high capacity two stage seed cleaner air washes 
the incoming seed before the screening stage, tumbling 
the seed downward through a series of zig zag steps 
causing turbulence and random activity exposing the seed 
to a counter current of air that lifts the lint and fines 
away from the seed. The seed falls downward of its own 
weight with sticks of e9ual or heavier density to a chute 
that splits the stream into two equal portions and is fed 
onto two shaker trays located one above the other. The 

W metal on the trays allows the seed to fall 
throuh to the pan below and is conveyed to the front end 
for discharge to the clean seed conveyor. The sticks are  

scalped from the seed and ride across the top of the 
screens to the front side spouts for discharge into the 
trash conveyor. 

SPECIFICATIONS 
The high capacity two stage seed cleaner has 

successfully run seed at a ginning rate of around 20-22 
bales per hour, with seed running approximately 860-950 
pounds per bale. This compares to a capacity of around 
250 tons of seed per 24 hour day. 

The connected H.P. requirements are as follows: 
1. 48" Steel Roll Feeder with variable 

speed control 	 .75 H.P. 
2. Two tray 60" wide Split Stream Shaker 	3.0 H.P. 
3. #40 Material Wheel Fan at 5000 CFM 	15.0 H.P. 
4. 12" Rotor Lift Seed Elevator 	 7.5 H.P. 

Total H.P. Connected 26.25 H.P. 

FIELD OPERATION 
A high capacity two stage seed cleaner was installed at 

Liberty Co-op Gin in Lubbock, Texas in September of 1985 
and was operated for the full ginning season under the 
direction and supervision of the gin manager, Mr. Wayne 
Harris. 

During the 1985 ginning season Liberty Co-op 
successfully ginned over 22,000 bales of cotton of which 
12,000 bales were processed with the seed cleaner 
running. To evaluate the effect the seed cleaner had on 
grade and foreign material, the seed cleaner was shut 
down periodically and a comparison was made of the 
analysis at the oil mill, in combination with individual 
laboratory analysis of samples taken during operation. 
Through Mr. Harris' cooperation we are able to offer the 
following information. 

la. With seed cleaner shut off the truck loads of seed 
being delivered to the oil mill were running 20-22 
tons each. 

lb. With seed cleaner running the truck loads of seed 
being delivered to the oil mill increased up to 24 
tons per load. 

OBSERVATION; 
With seed cleaner running an increase of 4,000-

5,000 lbs weight increase was obtained on each load, 
indicating a loss of empty seed (pops), fly lint, and 
light trash making for a higher density pack. 

2a. With seed cleaner shut-off the seed loads were 
showing dockage of 2-3% per load. With 1% foreign 
matter allowable with no penalty, this indicated 
3-4% actual foreign material. 

2b. With seed cleaner running the seed loads were 
showing lower dockage charges in the 0-1% range. 
With the 1% allowable foreign matter, this 
indicated total foreign matter was in the 1-2% 
range. 

OBSERVATION; 
With seed cleaner running a decrease of 2-2 1/2% 

foreign material was removed from seed depending of 
course on the quality of the incoming seed. 

3a. With seed cleaner shut-off the loads were showing 
seed grades in the 99-100 range. 

3b. With seed cleaner running the loads were showing 
seed grades in the 103-105 range. 

OBVSERVATION; 
With seed cleaner running an increase of 4-5 points 

in grade indicates higher oil content which compares 
favorably with observation 1, indicating the loss of 
pops, lint, and light trash making the quality of seed 
and oil content show higher. 

E(X)bOMICS 
The following example is presented to illustrate the 

economic advantage to the gin that may be obtained 
through operation of the seed cleaner. For purposes of 
simplification the following assumptions are made: 
1) Base seed price is $100 per ton, based on 100 grade 

seed. 
2) Seed weight (after cleaning) is 800 pounds per bale. 
3) Gin is paid for "Net Clean Seed" weight (after 

foreign matter deduction has been made to "Total 
Net Weight"). 

4) Gin in this example gins 10,000 bales per year and 
operates 24 hours per day at a capacity of 15 bales 
per hour. 



Daily Power Consumption 

Ginning Rate-Hourly 

Ginning Rate-Daily 

Daily Seed Volume 

Daily Power Consumption 
Daily Seed Volume 
Power Consumption Per Ton 
Power Cost 
Power Cost per ton 

Annual Power Cost 

FAQW E.ETO' 

GIN WITH GIN WITa:xyr (DNCLUSION 
SEED (lEANER SEED  The above example indicates an increase in revenue to 

the gin of $16,000, less power costs for seed cleaner 
VOLUME 10,000 bales operation of approximately $1,000. This $15,000 net 

X 	800 lba, seed/bale revenue increase amounts to $1.50/bale for our fictitious 
8,000,000 lbs. seed gin. This per bale fioure does compere favorably however 
L 2 0 	lbs/ton with figures obtained from Liberty Co-op. Mr. Harris 

SONS OF SEED 4,000 tons seed estimates increased revenue of $1.25 to $1.50 per bale 
(Clean Seed Wt.) from operation of the seed cleaner during the 1985 

BASE SEED PRICE season. The seed cleaner should enable the ginner to pay 
(100 grade) $ 100/ton $ 100/ton a more accurate price to the farmer for cleaner seed at 

SEED GRADE 
EFFECTIVE SEED 

x 104 x 100 the gin and allow the ginner to deliver a higher qualit 
product to the oil mill. With the higher stick and tras 

PRICE $ 104/ton $ 100/ton contents in cottonseed we have seen in past seasons, the 
'J.OTAL SEED VALUE $416,000 $400,000 seed cleaner may be an important addition to the modern 
INCREASE IN cotton gin. 

SEED VALUE $ 16,000 

(DST OF OPERATION 

26.25 	HP Connected Horsepower Load 
x 	.746 KW/HP 

19.58 KW 
Hours /day 

469.92 I<W}j/day 

15 Bales/hr. 
x 	24 Hrs./day 

360 Bales/day 
Lbs. seed/bale 

288,000 Lbs. seed/thy 
L2J.Q Lbs./ton 

144 Tons seed/thy 

469.92 KW}/day 
/ 	144 Tons/day 

3.26 n&/ton 
x 	.07 Cents/KWH 

.228 Cents/ton 

.228 Cents/ton 
x 4.000 
C 	O1)flfl 

Tor4fyear 

€,1VTX 


